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PRODUCTION 





UP TO 50 Hp 
MILLING SPINDLE 


DRIVES 





You will wish to learn more 
about this machine with its 
NEW HYDRAMECH 
TABLE DRIVE designed 
for both conventional and 
CLIMB MILLING. 


Write today 
for Catalogue No. M-1871-E to 
CHARLES CHURCHILL & CO. 
LTD., London, Birmingham, 
Manchester, Newcastle- 
on-Tyne or Glasgow 


CINCINNATI MILLING MACHINES LTD. BIRMINGHAM 24 
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Competition tougher? 
Selling costs going up? 


Cuut- potodiolion, COSE8 
loth 
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bCettec tuachine COO 


The **PLUS H.P.°’ 
A & S I' CAPACITY 
RADIAL DRILL 


A craftsman built machine for speedy precision 





work ! There is increased power to get the best 
out of modern cutting tools, so increasing your 
production. The unique design of column and 
i arm gives great rigidity. 


I welve inches of Column 
Elevation by hand or 


power you eight speeds and maximum power where you 


The four motor speeds and double gearing give 


Sema need it most. 





GEAR LEVER) SPINDLE SPEEDS. R.PM. 


POSITION 


+ 
| 


FAST | 450| 710 | 


955 |1455 
| | 
SLOW 96 152 | 206 | 312 


if T : T 

H.P. OF . 

ton| See @ | 3 
STOP MACHINE BEFORE 
OPERATING GEAR LEVER 





@ 8OX TABLE (PLAIN 


or CANTING TYPE). We also manufacture Milling Machines, 


Special Purpose Machine Tools, Lens 






1 in. 

sent apace ° Lowe ™ iat ' - 
CHANGES BY : Grinding Machines 

DOUBLE GEARS @ CONTROLS CEN. 

& POLE CHANG. TRALISED ON 

ING MOTOR. SADDLE. 


ADCOCK (35 SHIPLEY LTD. 
P.O. BOX 22, @a8' ASH STREET, LEICESTER 


TELEPHONE: LEICESTER 65154/6 GRAMS & CABLES: ADCOCK LEICESTER 
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DUNKIRK MILLS + HALIFAX - ENG. 








OTHER MACHINES FROM THE 
*‘GRANOR’ RANGE COMPRISE : 


bet e avy D uty ¢ BREAK LATHES 


e SURFACING & BORING 


L A T p4 e € LATHES-max. 7’ dia. swing 


¢ SLIDING BED LATHES 


FROM 6;' TO 31" CENTRES e SHAPING MACHINES 


Complete literature on request 


Machine illustrated is the 13° Heavy Duty Lathe 


utche LE - PARLING: SELLERS 


Lot KEI G Meee) of SOWERBY BRIDGE 





MORRISON, MARSHALL & HILL LTD., 44/45 TOWER HILL, LONDON, E.C.3 
Telephone: ROYAL 146l, Cables: Morimil, London, Telegrams: Morimil, Fen, London 
°° LONDON AND EXPORT OFFICE ° 
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It all turns on 
ELEKTRON 


These camshafts “turn” in cast Magnesium 
Elektron bearings in the celebrated “‘Gipsy”’ series 





of De Havilland engines. Elektron was chosen , 
for its good bearing properties under these con- 
ditions — and, of course, for its ultra-lightness. 
Engines of this series have been in service for over 
20 years, and the many Elektroncomponents rarely 
need replacement during such lives — including 
the bearings ! 


* About 40% of the components in the ‘Major 10° Mk2 b 
and “Queen 70° Mk2, and about 80% of those in the 
**Queen 30” Mk2 are of Elektron. 





Write for our NEW booklet on ' 
“DESIGN” 





Magnesium Elektron Limited 


CLIFTON JUNCTION’ MANCHESTER London Office: 21 St. James's Square: §.W.1 
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Monks & Crane Ltd 
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VF you want to know something about 
BORING & TURNING MILLE... 























SEE YOUR 
COMPETITORS / 
SS 


If your business requires the boring and turning of medium to large castings and forgings 
or similar components, and you do not use Webster and Bennett Boring Mills, it’s highly 
probable your competitors do. 


In that case, theyll be getting the benefit of lower overheads, because on the bases of 
capital costs and running costs there are no other machines quite as economical. 


Powered for carbide tooling and high metal removal rates; centralised hydraulic controls 
for operating convenience; easy reservicing when necessary assisted 
by unit construction; self-compensating clutches obviating frequent 
adjustment for wear, are some of the outstanding features of these 
machines. 










Add to this the fact that they are probably the most reasonably 
priced machines of their kind, and the reasons for their increasing 
demand become clear. 





; 


The illustration shows one of the battery 
of Webster and Bennett Boring Mills 
installed in the London Works of 
Dewrance & Co. Ltd., facing, turning, 
boring and screwing 5” valve bodies in 
a floor to floor time of 66 minutes. 


WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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CUTTING COSTS ON CENTRELESS GRINDING 






OND WHEEL 


NORTON ‘G 


INCREASES PRODUCTION 
IMPROVES FINISH 
SAVES WHEEL DRESSING 


IS EASY ON THE DIAMOND 











any producing motor car valves proved how ‘G’ Bond 


cut the co eir centreless grinding. The following particulars from 
the trial r - for themselves:— 

Job: Motor Car Valves 

Type of Grinding: Centreless—plunge feed 

Wheel used: Norton ‘G’ Bond ALUNDUM 


Report: 








Production—number of valves ground per 
hour increased by 35°, 

Wheel Dressing—number of valves ground 
between each wheel dressing increased 

by 100% 

In addition to increasing the rate of 
production and saving diamond costs, 
this wheel produced a better finish 

than it had previously been possible 

to produce. 











This is just one of many successful trials on a multitude 
of centreless jobs. Norton G Bond Wheels are achieving 
equally spectacular results in the field of Cylindrical, 







Internal and other forms of precision and semi-precision 
y 

' wu a , 

fhe rrange a trial production run in your factory N 0 R T 0 N A 6 R A a { V E 4 
representative when next he calls. Or write to us... 

o=—. Dept. PE NORTON GRINDING WHEEL COMPANY LTD. werwyn carpen city, HERTS. 


‘4 2 » \ — grinding. 
ention it to your Norton or Alfred Herbert 
Tel : Welwyn Garden 4501-9 Enquiries also to: ALFRED HERBERT LIMITED, COVENTRY 





ng/1762/pe 
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EF. every melt of incoming metal and through every stage 


of manufacture, Unbrako Screws are subjected to material, 


dimensional and physical laboratory tests that leave nothing to chance. 
You can use smaller screws or less screws when you specify Unbrako, lf () 
that’s why they are used in ever increasing quantities 


by industry throughout the world. 








UNBRAKO SOCKET SCREW co., iL te., COVENTRY 
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BLE LOW-ALLOY STEEL 
O HARDENING AND TEMPERING 


baa 


Typical “high tempéfature properties 


Stress to give rupture in 300 hours: 


36 tons per square inch -at 400°C 
27 tons per square inch at 500°C 

Stress to give rupture im 1,000 Hours: 35 tons per square inch at 400°C 
26 tons per square inch at 500°C 

Stress to give 1% total strain in 10 hours: 


26.4 tons per square inch at 500°C 


Typical room temperature properties . g-” 
Max. stress - 43 tons per square inch 


L. of P. - 23.4 per square inch 
0.1% P.S. - 29.3 tons per square inch 


Elongation - 28 S%-on@4/A 
‘E” - 13,650 tons per square inch 


Full design data available on request 


SAMUEL FOX & COMPANY LIMITED 


Associated with The United Steel Compamies Limited 
STOCKSBRIDGE WORKS 


Nr. SHEFFIELD ENGLAND 
When replying to advertisements please mention the Journal 
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oDUCTION 





the REVOLUTION 
BATCH and MASS F 





to SINGLE, 


eens 


Automatic 
Preselection of 
Co-ordinate Settings 


elma d/ 2 
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THIS FULLY AUTOMATIC 
CO-ORDINATE BORING MACHINE 


is entirely new in its CONCEPTION Control boxes can be supplied for up to 28 holes. 
Machine suitable for fine milling in both directions. 
Pre-selection of co-ordinate settings in either direction. Machine employs standard electro-mechanical and built-in hy- 


draulic units only—no electronics. 


Settings made to .0o02” using unique system of end gauges held Precision depth measuring attachment included in standard 


in totally enclosed magazines. equipment. 

Pre-selection of spindle speeds. Speeds and feeds checked by 

means of tell-tale lamps and illuminated preselectors. BRIEF SPECIFICATION 

Slides automatically clamped when in boring position. Longitudinal Spindle traverse 50” 

Work table accessible on three sides. Cross Spindle traverse 30” 

Vertical power adjustment of table driven by four synchronised Working area of Table 38” x 58” 

screws with adjustable backlash eliminator. Maximum distance spindle to base 47° 
Maximum distance spindle to Table 31” 


Table can be completely removed, allowing machining of large 


. ' ain D feed of spindle quill 13” 

bulky components. Infinitely variable milling feed. eniost, wt hecryorttonate of Table 17” 

No damage done to the machine by incorrect manipulation of Spindle taper No. 40 

controls. Loading of slideways always uniform. 18 spindle speeds from 35 to 1800 r.p.m. 

: mming built into machine. 9 Boring feeds, from .002 to .098” 

Punched cord sutomatic progres a 7 Milling feeds, infinitely variable, from 0 to 9” per min. 

Rapid traverse 150” per min. 

Total power 14 h.p. 

y Total nett weight, approximately 11 tons. 
MACHINE T © OL LTD. WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 





ALSO AT - BIRMINGHAM-—TELEPHONE SPRINGFIELD 1134/5 - STOCKPORT-TELEPHONE STOCKPORT 5241 - GLASGOW—TELEPHONE MERRYLEE 2822 
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MADE IN ENGLAND 





With the 


CORE 


for shock resistance 











TAPERED-ROLLER BEARINGS 


BRITISH TIMKEN LTD., 


DUSTON, NORTHAMPTON (HEAD OFFICE); AND BIRMINGHAM 
Telephone: Northampton 4921/8. Telex No. 31-620, Telegrams: Britimken Northampton Telex. 
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we are licensed ¥ the British Standards In 
which certifies that“Zine Alloy Diecastinggii 
' of British State 






the requirements 


in addition to B.S.|. control of zinc alloy astings produced by us—all 
our production in other metals is subjected to strict quality control by 
our own Metallurgical Laboratory 





the high standards we have imposed 


cost you no more 


DYSON & CO., ENFIELD (1919), LTD. 


SOUTHBURY WORKS ' PONDERS END : MIDDLESEX 
TEL: HOWARD 1484 
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Pressings play an important part 
in the manufacture of typewriters. 
Here is a line of H.M.E. Presses 
at work in the Leicester factory 
of The Imperial Typewriter Co. Ltd. 


POWER 
PRESSES pyr 


Our Technical Representatives are always ready and willing 
to help and advise on the range of H.M.E. Open Front and 
Double Sided Power Presses from 3 to 300 tons capacity. 


HORDERN. MASON & EDWARDS LTD. 
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Oiling 7 st of industry — 
BIRUCIK IMVUAIONG 


For every modern industrial process there is 
a specialised grade of Sea Shell Lubricant. 


9 AR “i 


ee 


leadership in lubrication 








Copies of this advertisement (in colour can be obtained from Shell-Mex and BP., Ltd, 
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Here’s a multi-spindle automatic that needs only a quarter 
of the usual floor space. Why ? Because it is the latest thing 


in vertical machines — the brilliant 


Swiss 


GYROMATIC 
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HERE’S HOW TO SAVE 
THREE QUARTERS 
OF YOUR FLOOR SPACE 


declares Stam Let hesare. 

















It cuts out feed collets, almost eliminates maintenance costs, = 
keeps up with production schedules day after day, year One of our customers of Wolverhampton 
after year. Let Stanley Howard tell you more about it. writes :- 


A letter or “phone call will bring prompt response. 


Accessibility for easy setting. 

Bar feed by gravity. No feed collets. 

Tapping and threading on_ six 

stations. 

Design eliminates wear on spindle 

carrier. 

Upward drilling and tapping 

facilitates swarf clearance. 

Arranged for chuck work. 

Automatic chucking or hopper feed 

if required. 

Capacities: Bar 1”, 12”, 23”. 
Chucking 4”, 54”, 74”. 





“ We just could not have got the necessary 
output from horizontal automatics with the 
limited floor area we were able to allocate.” 


Sole Distributors :— 





STANLEY HOWARD C? | 
73 DEVON STREET | 
SALTLEY BIRMINGHAM 7 


Tel: ASTon 1275 
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This advertisement is 
No. | of a series showing 
Sogenique Craftsmanship 





craftsmanship counts... 


Unlike man, the life of machinery can be renewed. Sogenique 
(Service) Ltd. comprises a staff of highly skilled craftsmen for the 
servicing and rebuilding of Societe Genevoise machines. 

The illustration shows Mr. V. Dunbabin scraping a jig boring mach- 
ine bedway that supports the worktable, an operation requiring great 
skill to enable extremely fine limits to be guaranteed for all settings 
of the worktable. This skill is to be found in all the craftsmen who 
contribute to the service rendered by Sogenique (Service) Ltd.—a 
service which covers the installation and maintenance of jig boring 
and milling machines manufactured by Societe Genevoise, as well 


as the training of personnel in their operation. 


SUB Sogenique (Service) Ltd. 


NEWPORT -PAGNELL BUCKS _ TELEPHONE NEWPORT PAGNELL 246 





When replying to advertisements please mention the Journal 
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essential features... 


RIGIDITY - SPEED OF OPERATION - ACCURACY 


These three features are incorporated in this 
medium-size machine for rapid precision 
boring. Rigidity is plainly visible in the 
planer-type design and rugged construction. 
Speed of operation is ensured by the GSIP 
indexing method and a wide range of spindle 
speeds and feeds. The built-in measuring 
screws eliminate the use of gauge blocks, dial 
indicators or micrometers and the tedious 
combination of these to make up the desired 
dimensions. For accuracy, direct-reading 
divided drums provide rapid and accurate 
placing of holes, the centre-distances of which 
are read to 
0.00005 inch or 0.001 mm. 

Extraordinarily versatile, this machine can 
be used for jig and tool work, die making, 


development work and direct production. 


The installation and service of this machine is carried out 


hy the Area Engineers at Sogenique (Service), Ltd., under 


the GS1IP guarantee. 


For literature or further information please write or 


telephone Temple Bar 2126. 


Sif 








Longitudinal travel of table .. « 18in.—450 mm. 

Transverse travel of spindle saddle ... ... ... 14in.—350 mm. 

Distance from table top to spindle end max. 20} in.—520 mm. 

(retracted) min. 4} in.—120 mm. 

8 spindle speeds 75—125—210--340—480—770 — 1250—2000 rpm. 
GUARANTEED ACCURACY FOR ALL DISPLACEMENTS OF THE 

WORK-TABLE AND SPINDLE SADDLE 0.00015 in.— 0.004 mm. 


Societe Genevoise Ltd 
5-6 BRETTENHAM HOUSE - LANCASTER PLACE > LONDON W.C.2 
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Even the most modern measuring instruments are 
unnecessary for machining with this high-speed jig-boring 
machine. Its micrometer heads permit direct readings of 
0.00005 inch or 0.001 mm. on the verniers of the graduated 
drums, and there is no need for selection of end standards 
or combining calipers and gauges. Work is directly 
mounted on the table and squared up using the locating 
indicator, the spindle then being accurately set over the 
origin of co-ordinates by means of the locating 
microscope. SAVING IN TIME AND COSTS FOR TOOLING WORK 
RANGE FROM 60 TO 80°,. Substantially built throughout to 
withstand heavy duty, this machine has a wide range of 
speeds and automatic feeds which ensure rapid 
operation on various types of work. 


MP-4G 


The installation and service of this machine is carried 
out by the Area Engineers of Sogenique (Service) 


Longitudinal] travel of table .. ed em 24in. — 600mm. 

Ltd., under the GSIP guarantee. Transverse travel of spindle saddle -.  20in.—500mm. 
a ate : : 7 Distance from table top tospindleend max. 25in. —635mm. 
For literature or further information please write or min. Sin. — 120nun. 
telephone Temple Bar 2126. 20 spindle speeds 50 — 60 — 70 — 85 — 110 — 180 — 150 -- 185 —-230 
— 280 — 350 — 425 — 480 — 600 —'750 — 920 — 1065 — 1300 — 1630 —- 

2000 rpm. 


GUARANTEED ACCURACY FOR ALL DISPLACEMENTS OF THE 
WORK-TABLE AND SPINDLE SADDLE 0.0002 in. — 0.005mm., 





Sociéeté Genevoise Ltd. 
5-6 BRETTENHAM HOUSE LANCASTER PLACE LONDON WO2 














Xxil 








The Institution of Production Engineers Journal 


The best bright steel 
bars bar none! 





As steel stockholders Macready’s Metal Company 
meet the pressure of an intensely competitive 
industry with stream-lined service and the highest 
quality stocks. 

Twenty well known lines are handled in the large 
and efficiently planned warehouse in Pentonville 
Road, ensuring fast delivery and exact response 
to the customer’s specifications. 

Known throughout the steel industry, Macready’s 
Usaspead Service is a guarantee of quality, 
accuracy, and prompt delivery. 


MAGREADY’S METAL COMPANY LTD 


London's Leading and Largest Steel Stockholders 


“Usaspead” Corner, Pentonville Road, London, N.1 - Tel: TERminus 7060 (20 lines). Telegrams: Usaspead, London. Telec. 2-2788 








SPEEDING 


OPTICAL TOOLING 


is the answer 


to economical building of 
airframe assembly jigs. 


A demonstration will 





and fix 


prove this. Please consult us 


a date. 





A Member of the BRITISH OPTICAL 
AND PRECISION ENGINEERS’ GROUP 
within the Rank Orgonnetion 


| TAYLOR, 


TAYLOR- 





HOBSON 


PRODUCTION 
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TAYLOR & HOBSON LTD. LEICESTER Telephone 20134 


























Th 











ee OE SEs 














The Institution of Production Engineers Journal xxiii 


or trouble-tree continuous high-output 


of a wide range of components up to 2 in. 




























Tam. a diameter, including those involving even the 


most intricate automatic machining operations 


single spindle 
automatic 
screw 
machines 


With the minimum of attention B.S.A. 
automatic screw machines will maintain 
constant production at the peak of 
efficiency. Every feature of their design 
and manufacture is a contribution to 
their endurance under the most stren- 
uous conditions. Positive lubrication is 
assured by a refinement whereby 
filtered oil is metered to all vital parts 
from a central control point. 

The L design of the large machines 
provides ample chip clearance as well 
as accessibility The high speeds of the 
smaller machines can be employed 
continuously We invite you to ask for 
full specifications, attachment and tool- 
ing details, or to let us advise on screw 
machine applications to your produc- 
tion requirements. B.S.A. automatic 
screw machines are fast—accurate— 


reliable. 2 
EARLY DELIVERY—’',” RS 


INTERNATIONAL MACHINE 
TOOL EXHIBITION - 1956 


B.S.A. TOOLS LTD - BIRMINGHAM . ENGLAND STAND 49 * GRAND WALL 


Makers also of a range of single-spindle automatics built to metric standards—primarily for users of the continental type 





SOLE AGENTS GT, BRITAIN; BURTON GRIFFITHS & CO, LTD., KITTS GREEN, BIRMINGHAM 33. Tel. STECHFORD 307! (10 lines) 
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“Scrivener Duplex Face Grinding Machine, | 
Offers high production to close limit, when — 
grinding two parallel faces simultaneously. 4 


Scrivener Super Surface Grinding Machine. 4 
A machine with a table capacity of 6° x 18" and — 
a record for particularly accurate servi, I 


"i ae ee 




















Emphasis on features which reduce vibration to a grinding of two opposing parallel faces in one pass. 
minimum make the Scrivener hydraulic surface Available in two sizes differing only in power and 
grinding machines a natural choice where extreme wheel diameter, this machine will reduce grinding 
accuracy and high surface finish are essential. costs substantially when compared with more usual 
Rigid base, large saddle, shockless table reversal, grinding methods. 

robust column, and wheelhead with special Scrivener 

plain wheel bearings for extra rigidity ensure that 

heavy stock removal does not impair the quality of 

work produced. 





Equally at home in toolroom or production machine 
shop, their smooth power operation, robustness and 
reliability make them the leading machines in their 
class. 


The Duplex Face Grinding machine is another 
Scrivener product of advanced design, for finish 
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ARTHUR SCRIVENER LTD., TYBURN RD., BIRMINGHAM 


WrEK™MAN wre Li™mMtinTreEpbD 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY. Tel.: Coventry 40351 
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Tae MALLING CUTTERS 


Backed by over 26 years carbide tooling “‘ know-how” 





This is the Wickman “ Multimill” for milling cast iron. It is the 


popular cutter for producing an exceptionally good finish on the work- 
piece, with long life between regrinds. 

Solid Wimet blades are inserted in a tough forged steel body. Generous 
chip space is provided, and the blades are well supported. Reservicing is 


simplified by the absence of shank material. Available also for milling 
steels and aluminium alloys (inset). 





















Here is an example of fine finish and long 
life with the Wickman ‘‘ Multimill.”’ 


In the final operation on the joint face of 
motor car cylinder blocks, grinding has 
been superseded by milling. The 8” 
** Multimill ” runs at 550 ft./minute with 
a feed of 20’, removing a maximum of 
.010’.. The cutter is only changed for 
relapping after machining 1,000 blocks, 
when even the last component is 
machined with a _ perfectly gas-tight 
joint face. 











_ 





THIS 
CATALOGUE 
CAN HELP YOU 





For milling cast iron and For milling aluminium A heavy duty cutter for For heavy metal removal 
non-ferrous metals. and light alloys at the steels, de- onalloy steels of medium 
- Ideal for milling slender highest speeds obtainable signed the heavy and high tensile 
- €astings and _ on modern machines. engineering industries. strengths. 

_ components. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, WIMET DIVISION, TORRINGTON AVENUE 
COVENTRY, ENGLAND. Telephone: Tile Hill 66621 
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1956 Conference on 


“Problems of Aircraft Production” 


University of Southampton, 6th/7th January, 1956 


HE Chairman, Mr. F. T. West, M.B.E. (Chairman of the Southern Section) 

on behalf of the Institution and in particular of the Southern Section, 

welcomed all those attending the Conference. At previous Conferences, he 
said, a Minister of the Crown had been present, and, he humorously suggested, that 
had Sir Anthony Eden approached Mr. Woodford, the Secretary of the Institution, 
before making the recent Cabinet changes, there might have been a Minister 
present that day! The fact that there was not, however, need cause no disappoint- 
ment, because there was a very fine list of speakers at the Conference, and at the 
Luncheon they were honoured by the presence of Alderman Hammond, the Deputy 
Mayor of Southampton, and Mr. D. G. James, the Vice-Chancellor of the University. 

Those present who lived and worked in the neighbourhood knew that Alderman 
Hammond was a very busy man, and it was difficult to imagine what Southampton 
would do without him. Without the co-operation of the Vice-Chancellor the 
Conference could not be held, and the Institution wished warmly to thank him and 
all those who were responsible at the University, for the excellence of the arrange- 
ments which they had made. 

The Conference was honoured by the presence of some fifty distinguished 
visitors, to all of whom the Chairman offered a cordial welcome. It was impossible 
to mention them individually, but he would like to take the opportunity, on behalf 
of the Institution, of thanking Mr. F. L. Freeman, the Chief Education Officer of 
Southampton, for the work which he and his Education Committee were doing for 
the training of production engineers. “I believe,” the Chairman remarked, “ that 
the production engineering department at the Southampton Technical College is 
reasonably well staffed and well governed, and very well equipped.” 

If those attending the Conference missed some old friends that they had 
expected to meet there, the explanation was not loss of interest on the part of those 
who were absent but that more applications to attend the Conference had been 
received than could be accepted. 


Alderman R. R. H. Hammond conveyed the apologies of the Mayor for her 
inability to be present and offered the Conference a very warm welcome to 
Southampton. It was an honour to Southampton, he said, to be selected as the 
venue for such a very important Conference on such a very important subject, a 
subject which assumed even greater importance today in view of the unpalatable 
news that two large European air lines had decided to place their orders for new 
aircraft with American firms. He was confident that the great British aircraft 
industry would do all in its power to see that before many months had passed 
Britain was once again producing air liners which would be world renowned for 
safety and speed. 

Speaking as a ‘ man in the street’, it seemed to him that if this country were to 
maintain its position as one of the leading nations of the world it must keep in the 
front rank in the production of aircraft, rockets and even space-travel ships. They 
might not live to see space travel, but he was confident that within the next decade 
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it would become possible to travel right round the world in 24 hours, journeys 
would be made in outer space, business executives would travel in a form of 
helicopter, and it would be possible for a man to take his family in his own air 
transport for a week-end by the Mediterranean, or even in Florida. 

He had not much association with aircraft production, but he had travelled 
by air and realised the paramount importance of air transport. Much of the 
prosperity of the town — he hoped that before long it would be possible to say the 
city — of Southampton was due to the aircraft industry of the area, and it was the 
desire of the Southampton Corporation to do all in their power to ensure that every 
facility which that industry desired was made available. 

The local authority were conscious of their responsibilities to industry and realised 
that the continuing prosperity of their town depended on the attraction of further 
industries. A considerable area had been scheduled for this purpose. They were 
fortunate in having a young and virile University and a Technical College of great 
and growing importance, due to the energy of Mr. West and his staff. They were 
confident that Southampton could provide all the technical staff required for any 
new industries which came to the town. 

He wished the Conference every success and hoped that its deliberations would 
be of benefit to the aircraft industry and to the country as a whole. 


Mr. D. G. James (Vice-Chancellor of the University) said that it was a very 
great pleasure to the University to be chosen as the meeting-place of the Conference. 
There must increasingly in the future be greater communication between the world 
of production engineering and the world of the universities. Inevitably, as the 
years went by, more and more of the ablest young men in the country would go 
to the sixth forms of their schools and then to a university for their training, and 
the implications of this for production engineering would have to be considered. 
A growing number of university graduates would go to swell the ranks of production 
engineers. 

Many years ago there had been an elderly professor at one of the older 
universities who was proud of his prowess as a cyclist and liked to go for runs in 
the country with his young undergraduate friends. On one occasion he put on a 
burst of speed and left them far behind. When they caught up with him they 
found that he had had a puncture and was busy pumping air into the sound tyre. 
One of the boldest undergraduates remarked: “ Perhaps we ought to explain 
certain features of this situation to you. When you have a puncture it is necessary 
to pump air into the punctured tvre, not the other one.” The professor replied : 
“Thank you for being so helpful, but do not the two tyres communicate ? ” 

Mr. James remarked that he had often thought that the professor of the story 
could not have been an arts man, because professors of arts were quick to see the 
relationship between things ; he must have been a professor of science, or possibly 
of engineering. The moral of the story was that there must be increasing 
communication between the worlds of production engineering and of the universities, 
because the universities must do more and more to help to fill the ranks of production 
engineers and thereby help to diminish the great gap which still existed between the 
production of the prototype and quantity production. 

“The continued existence of this gap,” Mr. James said in conclusion, “ calls 
for consideration of what the universities can fairly be expected to do in order to 
ensure that this gap between design, development and production may be reduced. 
What the universities can do I do not know, and whether you know I do not know 
either, but if you do know I hope that you will tell us.” 

The University would be delighted to continue to put at the disposal of the 
Conference the facilities which they possessed, and hoped in the future to have 
still further facilities to make available. 
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CONFERENCE PROGRAMME 


Theme : “SPEEDING AIRCRAFT PRODUCTION ” 


(This Journal contains a report of Sessions I and II. 


Sessions III and IV will appear in the April issue.) 


SESSION I 
Chairman: Sit Walter Puckey, M.I.Prod.E., F.I.1.A. 
The Lord Sempill Paper 


“ BRITAIN’S AIRCRAFT NEEDS” by Sir Roy Fedden, M.B.E., D.Sc., Hon. F.R.Ae.S., M.I.Mech.E., 
F.R.S.A., Hon.F.LA.S., Hon.F.S.A.W.E. 


SESSION II 
Chairman: E. F. Gilberthorpe, A.M.I.Mech.E., M.I.Prod.E., A.M.I.LA. 


* TIME CAN BE SAVED — IN THE AIRCRAFT INDUSTRY ” by H. G. Gregory, M.I.Prod.E. and 
A. Vines, A.F.R.Ae.S., A.M.I.Prod.E. 


SESSION Ii 
Chairman: H. W. Denny, M.I.Prod.E. 


“CONTROL OF PRODUCTION PROCESSES ” by I. R. Smith. 


SESSION IV 
Chairman: S. P. Woodley, M.B.E. 


“MACHINING RESEARCH AND ITS IMPACT ON SPEEDING PRODUCTION ” by D. A. Oliver, 
C.B.E., M.Sc.(Eng.), F.I.M.; T. S. Lister, B.Sc., A.I.M.; D. Fitzgeorge, Ph.D., A.M.I.Mech.E.; and 


M. D. Kinman. (This Paper was sponsored by the Machine Tool Trades Association.) 


SUMMING UP 


by the Right Hon. Lord Sempill, A.F.C., Hon.M.1.Prod.E. 
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SESSION I 


(THE LORD SEMPILL PAPER) 


BRITAIN’S AIRCRAFT NEEDS 


by SIR ROY FEDDEN, M.B.E., D.Sc., Hon.F.R.Ae.S., M.I.Mech.E., 


F.R.S.A., Hon.F.1.A.S., Hon.F.S.A.W.E. 





Sir Roy Fedden 


Sir Roy Fedden is one of those great pioneers of the aircraft industr) 
whose name has been closely linked with aircraft for nearly half a century. 
Educated at Clifton College and Merchant Venturer’s College, Bristol, he 
served a five-year apprenticeship in the motor industry. 

In 1908 he joined Straker Squire Limited of Bristol, designers «:.d 
manufacturers of a variety of different types of motor vehicles. He joined the 
firm as a draughtsman and eventually through various promotions became 
Technical Director. 

In 1914 Sir Roy Fedden was commissioned in the Royal Navy Volunteer 
Reserve but he was returned to civilian engineering duties and from 1915-1919 
he was again at the Straker Squire Works manufacturing complete Rolls-Royce 
and Renault aero engines. He was responsible for the production of 2,500 
aero engines for the First World War, for which he was awarded the M.B.E. He 
won an Admiralty competition for air-cooled radial design in 1917. 

In 1920 he joined the Bristol Aeroplane Company and founded the 
Engine Department. He was appointed Chief Engineer and until 1942 was 
responsible for the design and development of all Bristol aero engines. 

In 1942 he was appointed Special Technical Adviser to the late Sir 
Stafford Cripps, who was then Minister of Aircraft Production, and for the 
two years immediately after the War Sir Roy was engaged in gas turbine 
research work for the Ministry of Supply. In 1952 and 1953 he was Aircraft 
Technical Adviser to N.A.T.O. Since 1946 he has been a member of the Board 
of Governors of the College of Aeronautics, Cranfield, and since 1948 he has 
been Chairman of the Advisory Committee on Aeronautics of the City and 
Guilds of London Institute. 

He has won numerous awards throughout his very active life, including 
the Guggenheim Gold Medal and the Lilienthal Ring, and has been 
honoured by many countries. He was created a Knight in 1942. 


FOREWORD 


I feel most honoured to have been asked to give the first address for the Lord 
Sempill Paper at this Fourth Annual Aircraft Conference of the Institution of 
Production Engineers. 

I have had the privilege of knowing William Sempill for just on 40 years, since 
the days of the First World War. Having served an apprenticeship with Rolls-Royce, 
he joined the Royal Flying Corps in 1914, transferred to the Royal Naval Air Service 
in 1916, and ended up as a full Colonel in the Royal Air Force in 1918, 
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In the summer of 1918 he went to America with Sir Sefton Brancker on a 
Technical Advisory Mission In 1921 he led a mission to Japan to advise on 
organisation, equipment and training of a naval air service. He gave similar counsel 
to Greece, Chile, Brazil, The Argentine, Sweden and Norway. In the early ’20s, 
wherever there was a worthwhile aeronautical committee it was certain to find the 
name of the Master of Sempill among its members. I have never known anyone who 
has told so many countries what is the best thing for them in aviation, including 
buying British aircraft and engines. 


In the late ’20s he did an inmense amount for British gliding, and in 1938 became 
President of the British Gliding Association. Every year from 1924 to 1930 he 
competed in the King’s Cup Race and flew his own light aeroplane all over Europe 
and beyond to the Antipodes, in order to popularise private flying, develop air routes, 
and stimulate British commerce. 


As a member of Council of the Royal Aeronautical Society, he was energetic 
and forceful in the early years after the War, and was President from 1927 to 1930. 
He played a great part in publicising the Society, encouraging the formation of 
branches and drawing attention to the technical importance of the Society. He was 
responsible for the Society staging its remarkable exhibit at the 1929 Olympia Aero 
Show. 


With his lectures, speeches, and practical flying demonstrations in between the 
Wars he did as much as any one individual could to rouse people to the importance 
of the air to the future of this country. 


In the House of Lords, as elsewhere, he continually expressed a sound and 
independent point of view on air matters which was not always acceptable, however, 
to the powers-that-be. 


Of recent years he has devoted the greater part of his attention to maintaining a 
live and progressive interest in the production side of engineering, serving for many 
years on the Council of the Institution of Production Engineers, of which he is a 
Past President, and playing an important part in debates of the Upper House on all 
matters relating to aircraft production. 


Finally, out of all his many interests, I would mention one of the most important 
in “ human production and efficiency”. Lord Sempill is a first-class cook, and if he 
had not followed aircraft engineering he might easily have become the “ Philip 
Harben of the Air” ; for to taste one of his orange soufflés is something to remember. 





1. CONSIDER it a great privilege to deliver this 

I address to such a distinguished audience. I 
must let you into a secret. The title was selected for 
ime by Lord Sempill and the Secretary of the 
Institution. For better or worse, lulled by the security 
of the soothing atmosphere of the Athenaeum, and 
fortified by its immaculate buttered scones and tea, I 
fell for these gentlemen’s persuasions and undertook 
this tough assignment which, believe me, is no 
sinecure, “ Rushing in where angels fear to tread ”, 
I have fairly and squarely entered the arena of 
aircraft production controversy, and, although I am 
still doubtful if I should have accepted the invitation, 
I hope I shall weather the storm. In endeavouring to 
inake some contribution to this occasion I am in good 
company, for in 1954 our Chairman today so ably 
lectured on “ Where Goes the Aircraft Industry ?”, 
and in summing up the Third Aircraft Production 
Conference of the Institution a year ago, Mr. Petter, 
with a realistic and practical slant, put forward his 
plea for “ Where do we go from here ?”: the first 


lecturer saying the biggest problem of the aircraft 
industry was to get production rolling, while the other 
advanced the theory that it was to provide conditions 
in which design and development could prosper. In 
spite of the sound advice from both these experienced 
specialists, the patient is still far from well. I wonder 
if a little shock treatment might help ? 


2. During this Conference we shall hear views on 
specific aircraft production problems. In this broader 
introductory survey, an attempt will be made to take 
stock of the position since the War, how we have 
fared to date, and how we might plan for the future. 


3. The first question I suggest we might therefore 
consider, is :- 

“What, are the nation’s needs in aircraft ?” 
I presum¢ we should all fully agree that they are 
primarily ‘to have an adequate Air Force to defend 
ourselves against an aggressor, and then in the very 
pressing and ever-increasing air transport field to have 
a sufficient range of competitive types to meet our 
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own needs, as well as to reap a reasonable share of 
the valuable world market for the next 10 years 
ahead, so as to occupy the hard core of our now 
important aircraft industry, which employs about 
250,000 people. 

4. There can, I venture to say, be no doubt at all 
of the vital need for these requirements. In spite of 
all the “soothing syrup” of the Summit talks way 
back in the summer, followed by the Geneva fiasco, 
let there be no doubt whatsoever that there has been 
no change in the Kremlin’s tactics or ultimate aims. 
Recent articles in the Press have, I hope, at last 
brought home the true facts to the man-in-the-street. 
4.1 “The Times” reported fully on a N.A.T.O. 
conference held on October 10th last, at which 
General Sir John Whiteley, Chairman of the 
Permanent Chiefs of Staff, said that Russia retains the 
same number of active divisions, but they are greatly 
improved in quality and equipment, and the same 
remarks apply to her Air Force. The Soviet Bloc, 
therefore, retains the initiative, and, in Sir John’s 


view, the threat is now greater than ever. At the 
same conference Admiral Wright, U:S.N., 
Commander-in-Chief Atlantic, stated that the 


Russians possess the largest submarine fleet the world 
has ever known, exceeding that of all other nations 
put together. 

4.2 During 1955, the Press has been full of state- 
ments and reported speeches, relating to the expansion 
and competition on main line world air transport. The 
stakes are indeed high, and are stated to be of the 
order of 2,500- 3,000 aircraft, costing the colossal 
figure of £2} billion sterling, spread over the next 
10 years. These figures take no account of the 
smaller feeder and personal types of aeroplane. These 
requirements bring home how important it is for our 
civil air liners to be of such calibre as to attract a fair 
share of this important world export market. 

5. The next question before us is: “Has the 
nation sufficient aircraft of the right type to meet 
these widely differing needs?” The answer is 
definitely “No”. On the defence side, sufficient 
money and effort have been expended, and time 
elapsed, for us to have had by now 2,000 
modern swept-wing fighters and 500 strategic 
bombers: but actually, we must have in service I 
imagine under 600 of these fighters and less than 50 
“VV” bombers. Sober fact though it is, America 
cannot, therefore, look to us for the next few years 
to make a serious contribution in the air in the event 
of an emergency. In fact, our position in this respect 
today is relatively not very far removed from that of 
Poland at the beginning of the last War. 

As regards civil aviation, we have achieved 
outstanding success in one new world market. 
The next 12 months is a_ tremendous testing 
time for certain other new types which are just 
coming along, and have still to “ win their spurs ”. To 
hold what we have already gained in the world civil 
transport markets, and consolidate the field on the 
other new types coming forward, is a needle question 
mainly on account of the following: 

5.1 A main line civil air transport is a highly 
specialised form of aeroplane and its design features 
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and constituent parts are all vital to the end result. 
The accessories, systems, and functional design are 
relatively just as important as the structure or the 
aerodynamics. Such a complex piece of engineering 
cannot be undertaken except by a large firm with 
considerable financial resources, equipment, and with 
adequate highly skilled design, development and pro- 
duction staff. When I say “large”, I mean large, 
and in the past we have made the regrettable mistake 
of believing that a comparatively few capable, hard- 
working people can attain the desired results on this 
type of aeroplane. Of course, given time, any qualified 
person could design, make, and develop a successful 
prototype, but long before it was finished it would 
only be fit for the scrap heap, as it would be entirely 
out-of-date. I am not enunciating that numbers per se 
are the be-all and end-all, but sufficient of the right 
number and type is an absolute necessity to go quickly 
enough, and in this respect up to the present, we have 
failed to appreciate the position. 

5.2 Many of us who had the privilege of attending 
the Anglo-American Air Conterence last summer 
visited one firm that estimates its cost over the next 
five years for a new trans-Atlantic air liner will be 
$36,000,000 (£12,857,143) on engineering alone (i.e., 
design and development) and this sum will be ex- 
pended up to the time of the certification stage. This 
figure does not include material or labour costs in the 
manufacture of the prototypes or tooling for produc- 
tion. I am not suggesting that it would be necessary 
to spend that same amount of money in this country, 
but nevertheless I want to emphasise that it is a very 
big and serious undertaking. 

5.3 A successful civil airliner is one in which the 
objectives have been properly understood by the 
designers, not merely dictated to them by the customer 
or the Government. Only by intensified design 
investigations at the outset can the framework of 
design be safely laid down, and a basis provided upon 
which successful development and effort thereafter 
is possible. This demands superb leadership from 
the chief design executive, who is accepting an assign- 
ment calling for a supreme test of human judgment 
and control of a considerable engineering staff. He 
must have all-round knowledge to do this, and be 
receptive, as well as knowing his own mind. To be 
successful, he will require an exceptionally well- 
balanced judgment to guide his lieutenants to make 
the right decisions all the way down the line. 

5.4 One of the big problems confronting our 
industry is lack of experience in designing for airline 
operation. In other words, the design groups have not 
sufficient men who have been through the hard school 
of experience in this complex business. No technical 
brilliance can short-cut this necessity of experience, 
although to appreciate and admit the present 
poverty of the land will go some way to its 
adjustment. Because of this lack of experience, few 
British design teams on civil work possess an adequate 
maintenance engineering design group. There is also 
a serious dearth of good mechanical engineers, and it 
has been common in the past to see excellent con- 
ceptions spoilt by bad detail engineering. Often it 
will be found that these important classes of engineers 








are outweighed by performance considerations, and it 
is not unusual to find structures and aerodynamics 
dominating the whole team. Such a short-sighted 
policy, if pursued, inevitably ends in trouble. 

5.5 Lack of engineering manpower on British civil 
aircraft presents a formidable difficulty. Certain 
post-war projects embarked upon in this country have 
fallen down, not only because of their lateness in 
delivery, but in their basic conceptions as pieces of 
equipment. This has occurred because of inadequate 
leadership and too small a number of. suitable 
engineers, not only to design the aircraft itself but to 
cope expeditiously with the whole gamut of 
component systems, layout of different elements and 
other various detail installations, which altogether add 
up to a formidable undertaking. Because of this lack 
of personnel, far too many compromises have to be 
taken, and there is an absence of ruthless determina- 
tion to scrap something which will not “ fill the bill”, 
because of the time factor. Some of these bad habits 
are inherited from the military side, where such com- 
promises have to be accepted fairly often, 
Consequently, in the final analysis the mock-up stage 
is reached too late, and often the mock-up is merely 
a mockery, representing what is already unchangeable. 
5.6 The representative of the airline dealing with 
the manufacturer is generally a sophisticated person, 
who is not going to be taken in with rough per- 
formance compromises, especially when millions of 
pounds are at stake. He expects a complete description 
of the article which is offered for sale, including 
detailed performance information, presented in 
such a form that a proper operational evaluation of 
the machine can be readily made. 

Unfortunately, some British firms do not yet seem 
to appreciate the need for presenting their technical 
sales data in an internationally acceptable form, 
which, owing to their immensely wider experience, is 
another way of saying according to American 
standards. It is curious how often we rise to this 
opposition to accept anything American, no matter 
how good it may have proven to be! We have had 
to alter our sales publicity and catalogues in many 
other directions when we have entered new markets 
already occupied by U.S.A., so that it seems strange 
that we should baulk over this one. 


5.7 Another point where we might with advantage 
take a leaf out of the U.S.A.’s sales book, is to include 
thoroughly qualified engineers to act as go-betweens, 
who can discuss performance and other technical 
features of their firm’s products in full detail. These 
men should take much of the load off the design 
office, and save the inevitable waste of time which 
results from these hard-pressed people going round 
mock-ups and discussing various questions with a 
succession of prospective customers and visitors. 

5.8 A brief reference should be made to electrical 
systems and propellers. By the introduction of the 
latest A.C. techniques substantial savings in weight 
and all-round better results can be obtained, all of 
which is fully appreciated. For high power prop- 
turbines and cruising speeds of over 450 m.p.h., 
an efficient quiet propeller will be essential. No future 
large type of transport will be acceptable without 





In this group at the reception before the Conference 
luncheon are (left to right) Mr. D. James, Vice-Chancellor, 
University of Southampton; Mr. W. F. S. Woodford, 
Institution Secretary ; Alderman R. R. H. Hammond, 
Deputy Mayor of Southampton ; Mr. F. T. West, M.B.E., 
Southern Section Chairman; and Mr. J. B. Turner, 
Works Manager, Air Service Training, Ltd. 





such improvements, but it is problematical where we 
can put our hands on proven British equipment at the 
present time to meet these needs. 

5.9 The production problems of big civil airliners 
made in comparatively small series have not received 
sufficient thought in this country. A better break 
down of the design for jigging and tooling than 
has been usual is necessary. More component 
endurance testing than is today standard practice 
would speed up production. Closer understanding 
and appreciation of each other’s problems between 
design and production from the early design stages 
would help considerably ; everything tends to be too 
rushed and ill-considered because everyone is over- 
stressed. ‘The production executive must know enough 
to be able to say when he can release production, 
and he must be a sufficiently senior and balanced 
individual for his views to hold full sway. While 
working as Aircraft Adviser at N.A.T.O. I had an 
American colleague, who had been Production Man- 
ager at a West Coast airframe plant of over 15,000 
hands for seven years, and was really knowledgeable 
on all production problems. After touring the British 
industry he was shocked at the weakness of some of 
our production management. 

5.10 For the class and quantities of modern air- 
liner production it is most important to pin-point 
responsibility. A basic requirement is a definite prin- 
ciple of decentralisation. Each superintendent in the 
set-up must have a clearly defined job. Cost 
consciousness of all departments and at all levels is 
essential. The delegation of responsibility all the way 
down the line to the lowest levels of supervision, and 
the careful daily checking on this supervision can 
revolutionise a production plant. It is surprising to 
me that apparently more consideration is not given 
to such matters at high level. 

For over 30 years I have been going round air- 
craft and engine factories in most parts of the world, 
and I am most grateful for the experience this long 
apprenticeship has given me, in summing up the pro- 
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duction approach of an organisation, ‘l'wo or three 
days’ tour of any works, I consider, should enable a 
thoroughly experienced production engineer from 
outside the plant to estimate the possible production 
potential for at least the current work on the shop 
floor. 

The importance of a close watch on realistic chart- 
ing and scheduling is essential. It is not the obvious 
big things that count, but the little ones. I am not 
impressed, if I see a row of dust-coated fuselages, that 
production is in good shape. Management by 
exception is a valuable key to production. That 
which stays on the schedule requires little attention : 
the exceptions are the things that want watching. 


5.11 Quality control, apart from inspection, wisely 
administered is a great help. 


5.12 Enthusiasm and interest for the application 
of all practical modern techniques are important 
amongst the supervisory staff, and gadget-minded- 
ness of the rank and file is always useful. 

5.13. <A modern airliner is a specialised, detailed. 
complex structure. and it will not just arrive on date 
by the old shop methods ; it wants a new approach. 
We possess the right talent for this, but in so many 
cases it is lying dormant, and it requires time and 
leadership to bring it out. 

6. Apart from these vital questions of adequate 
defence and civil transport opportunities, the man- 
in-the-street is beginning to wake up to the fact that 
holding our place in the air internationally is a defi- 
nite “must”, and is a measure of our virility and 
creative genius as a nation. In fact, it is realised that 
it will be impossible to remain a great nation or lead 
in the industrial and mechanical world markets if a 
country’s aircraft industry is not efficient and up-to- 
date. The prestige value is incalculable, apart from 
the air transport field, and affects even the export 
market of mere mundane things such as socks and 
washing machines, Aviation and everything to do 
with it has caught the imagination of the youth of 
the world, in the same way that the British Navy and 
Mercantile Marine did at the end of the last century, 
to the tune of providing the name brands of some 
of our best-known commodities. 


7. Lord Halsbury said, in a recent speech on 
“ Stock-taking on the Research Front”, that aero- 
nautical engineering is the most technologically 
advanced and difficult branch of engineering: and 
later in this same speech he said that the aircraft 
industry first tackles, then solves, and finally domi- 
nates the solution of problems, which no other branch 
of engineering would have the incentive to attempt. 
I believe this to be true, and there is little doubt that 
the finished aeronautical designer or development 
technician is amongst the most disciplined and 
mature mechanical engineers of today, and can 
adapt himself to any branch of this engineering field 
with distinction. In support of this, Mr. Heinemann, 
Chief Engineer of Douglas Naval Aircraft Division, 
and one of the greatest exponents of the art in the 
military field, said, at our Anglo-American Air Con- 
ference in Los Angeles last June, that on modern 
aircraft the cost of one pound of extra weight amounts 
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to $500 (£179) per aeroplane, if performance and 
strength are maintained. In fact, redundant weight 
literally “costs its weight in gold”. Such standards 
can only be maintained by experienced and matured 
technicians of a very high order, and we are extremely 
short of first-class men of this type. 

8. Assuming these statements to be correct, it would 
seem all the more necessary to investigate why we 
have arrived at this unsatisfactory impasse, seeing that 
from the early days of this century we have success- 
fully pioneered in the design and construction of air- 
craft, and we finished up both World Wars as the 
victors, with our aircraft superior in aerial combat to 
those of our enemies. 

9. I would suggest that the end of the last War 
was a critical time in our aviation history, and 
although we were nothing like as relatively strorg 
then as at the end of the First World War, neverthe- 
less, by a number of clever improvisations we finished 
up with a series of successful aircraft from which the 
last drop of development had been squeezed, while 
America had built a tremendously powerful manu- 
facturing potential, especially on the military 
transport side, with an output approximately four 
times our own, 

10. From then onwards, I consider we started to 
lose our grip. Nobody in their senses would belittle 
the tremendous effort of the British nation in these 
two World Wars, especially in the air, and no one 
will ever forget the immortal deeds of British man- 
power, which stemmed the over-running of the world 
by a false and brutal ideology, but we must also 
admit that for the greater part the powers-that-be 
controlling our Governmental and industrial aviation 
policy figuratively sat back ten years ago, and basked 
in the glow of the successful accomplishment of their 


War effort. 


11. We rested on our war-time laurels, and we did 
not fully appreciate the implications of the new 
aeronautical technique which our enemies had 
assimilated in a most able way, and what a profound 
change was already on us in everything to do with 
design and development of aircraft. 

12. I well remember being sent over with a team 
to study these matters by Sir Stafford Cripps immedi- 
ately after the War, and bringing back by air a 
remarkable exhibition of new jet engines and rockets, 
which were set up in London for the aircraft 
fraternity to examine. I recall at the time many 
friends and acquaintances being surprised at my 
enthusiasm and excitement at what I had seen, and 
I was often asked : “ Why are you so excited? Have 
we not won the War?”. 

13. The German research equipment, unique at 
that time but inadequate by present day require- 
ments, was dubbed outrageous and unnecessary, and 
it was generally agreed by certain senior authorities 
that they were happy to match the inventiveness of 
our technicians against the advanced thought emanat- 
ing from such doubtful extravagances, 

14. Those who went to Germany, and had the eyes 
to see, were staggered at the advances made in re- 
search, the scale of their equipment and the number 
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of trained engineers required to operate these activi- 
ties. These visits gave some faint glimpses of what 
was going to happen in the near future. 

15. By that time this country, drained to the last 
penny financially, was fired by well-meaning and, in 
fact, necessary new building schemes and reconstruc- 
tion generally in order to lay the foundations of the 
Welfare State, all of which was delineated in couleur 
de rose by promises of the new Labour Government 
of a better world to live in. 

16. In the flush of victory there was a lack of 
realisation also by many, that just round the corner 
there was another potential enemy who had learnt 
all the tricks of Germany, and for whom the most 
highly developed Nazi technique was but “ mother’s 
milk ”. 

17. We are by nature an easy-going, lazy, nation, 
and as we won the War so thoroughly, and there were 
these many other mundane things to be done at home, 
it was generally felt that we could not wholeheartedly 
subscribe to the tremendous specialisation of material 
and mental re-orientation that was demanded to pro- 
duce these new, slim, swept-wing aircraft of the 
future. They would undoubtedly come, but all in 
good time. 

18. To be fair, I do not suggest that this was the 
attitude adopted by all, but it was one which was 
accepted by about 50°/ of people affected, especially 
amongst the non-technical political hierarchy. Take 
the question of the necessary postwar technicians 
required alone. It seems unbelievable today that the 
industry itself stopped that far-seeing man, Sir 
Stafford Cripps, from building up a nucleus of aircraft 
designers and draughtsmen in 1945, vehemently 
saying that they would not be required, and also that 
it put pressure on him not to set up the College of 
Aeronautics, saying that it would not be wanted. 

19. This short-sighted and uninspired standpoint 
was pursued for some time after the War, as 
evidenced in a number of abortive civil types. Even- 
tually we woke up to the true position technically, 
and although painfully short of research equipment, 
some excellent design and engineering has been 
accomplished. The overall picture is nothing like 
good enough, however, and today we cannot take 
our proper place in the air with the free nations. In 
fact, America cannot take us very seriously as an 
aerial fighting force, although she still has a great 
regard for our technical ability and engineering 
capacity along certain lines of aeronautics, but 
is shocked and bemused at how we _ have lost 
ground. As for civil transport, at present we 
have only got our “foot in the door” with one 
winner. 

20. At the present time our failure in these vital 
matters is looked upon in certain quarters as mainly 
due to lack of money and delays on production, It is 
certainly a lack of a great many things, but not 
money. 


21. It is easy to be wise after the event, and it 
required exceptional imagination and foresight to 
appreciate how fast things were going, and that the 
impetus of this revolutionary new air technique would 
carry progress on a great deal further in a decade 


than was anticipated. | well remember that much of 
the advance information on inter-Continental guided 
missiles which was brought back from Germany was 
looked upon as a Jules Verne dream, but many of 
these projects have already been realised in prototype 
form in other countries, although we may well still be 
some way off push button warfare. 

22. About 25°/% of the people employed in all 
spheres of aeronautical endeavour in this country 
have, over the past 10 years, worked harder and have 
devoted themselves more wholeheartedly and selflessly 
to aviation than ever before, but I venture to say 
that the remainder have let the side down. Many 
of them thoughtlessly, through lack of leadership ; 
others have rushed vainly about, both physically and 
mentally, while the balance have gone the way of the 
Welfare State and been pretty carefree and idle. 
Further, on account of that distressing quality of the 
British of writing down and criticising new things 
because they are new, and maintaining a blasé atti- 
tude of boredom to any enthusiasm on fresh tech- 
niques — which is the pith of life in engineering — we 
have arrived at the difficult position in which we find 
ourselves today. 

23. ‘It was hardly possible for the aircraft industry 
to escape the general let-up and clammy hand of 
indifference, and “near enough is good enough” 
that has gone through this country since the War 
amongst a section of the workers. I visited many 
engineering plants in U.S.A. and Germany last year, 
and I hate to admit it, but by and large their rank’ 
and file are working harder than at home. Here 
again, it would be most unjust to condemn all and 
sundry, but there can be no doubt that this distressing 
approach to life has mitigated against our success in 
aircraft, and the deplorable strikes which occurred 
in certain of our leading aircraft works during the 
autumn were symptomatic of the approach of 
a fair proportion of those who should be responsible 
to a considerable degree for the aeronautical strength 
of this country. 

24. It appears extraordinarily difficult — for 
politicians and people at ministerial level to understand 
the intricate set of conditions which have built up 
during the first 1-year post-war period and have 
contributed to the set-back in our aviation pro- 
gramme. 

25. It is puzzling to know how to set about ex- 
plaining this very specialised matter to the uninitiated ; 
how far more comprehensive and complicated 
the design, planning, and bringing to fruition, of a 
new aviation programme is today, as compared with 
even 15 years ago. 

26. With the object of benefiting from our mis- 
takes, I believe it is necessary to endeavour to allocate 
some of the responsibilty, As I have already stated 
elsewhere, however, I would request all those who 
have this tremendously important subject of our 
future in the air at heart, no matter whether they are 
in Governmental service or in industry, to stop face- 
saving excuses, and adopt a realistic attitude. 

27. On the planning side, those responsible for 
producing new specifications have failed to give in- 
dustry the right leadership. They have confused long- 
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Two pioneers of the aircraft industry found much to 
discuss: Sir Roy Fedden (left) with Lord Sempill. 





term with short-term problems. The answer is not 
to try to catch up with America by over-calling our 
hand, on items on which we have not done the basic 
research work in order to know if it is possible to 
produce them satisfactorily. There is certainly no 
point in writing any requirements into a specification 
until a proper assessment has been made of the 
practical possibilities. 

28. Since the War, in my view, the secretarial and 
administrative branch of the M.O.S. has had too 
much say on general policy and matters outside its 
legitimate purview. There is a growing tendency for 
this branch to dominate and vet the technical depart- 
ments. This is a state of affairs which should not be 
tolerated either in Governmental or industrial set-ups. 
It is dangerous if such people express opinions at 
high level, on matters about which they cannot 
possibly have authoritative information. This 
influence tends to frustrate and detract from the use- 
fulness of the technical people. 

29. The Government should possess a few first-class 
highly experienced production engineers who are able 
to tour a factory and give an adequate assessment in 
regard to plant, equipment, and what can, or cannot, 
be done. 

30. I am a believer in Royal Air Force personnel 
taking part in the technical planning in co-ordina- 
tion with industry, in addition to their present func- 
tion of formulating Air Force requirements ; but this 
can only be accomplished successfully if they are 
experienced, and have spent years on the job, 

With modern, complex aircraft, it is unwise 
for serving officers to be thrust suddenly into a 
highly technical job for a short spell, and ex- 
pected to give considered opinions on subjects which 
are quite outside their experience. 

30.1 This matter will never be put right until the 
whole question of promotion of R.A.F. officers is 
changed. At present everything is sacrificed to the 
General Duties branch and the promotion list. 

30.2 It should be possible to ‘cream off’ men at 
the right stage in their career in the K.A.F. to 
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specialise on engineering and know that they will go 
to the top of the tree as technical specialists. After, 
say, 15 years’ specialised experience, it would be 
reasonable for industry to take an R.A.F. officer's 
opinion on some important technical problem 
seriously, but with the present set-up both parties 
are apt to be put in ambiguous and embarrassing 
positions. 

30.3 On two occasions during my Presidency of 
the R.Ae.S. I was present with a deputation 
to the Secretary of State for Air on this tremendously 
unportant subject of the engineering status of the 
R.A.F., and although reactions were sympathetic, 
nothing ever happened because the subject was not 
understood when it got down to the administrative 
level. This state of affairs does not exist in the U.S. 
Air Force. For many years now there have been 
some highly competent people at the Pentagon, and 
I would recommend our powers-that-be to study 
the U.S.A.F. Research and Development Command 
chart, which has been illustrated and explained in 
some detail in several technical journals during the 
last few months. 

30.4 Having read Field Marshal Montgomery’s 
recent address to the Royal United Services, I would 
also recommend that the chart issued by the US. 
Secretary of Defence on Research and Development 
should be studied by those directly concerned, To 
initiate the idea of reorganisation is the first step 
and the easier one, but to bring in courageous experi- 
enced engineering administration, which is absolutely 
necessary, is another matter. 


30.5 There are, of course, always several ways of 
doing the same job, but to anyone with experience of 
engineering organisation both these charts appear to 
be practical ways of tackling the difficult problems of 
technical administration in these Government Depart- 
ments. 


31. Dr. Alexander Fleck, the first Chairman of the 
I.C.1. Group with a technical background, has 
recently stated that our greatest danger in main- 
taining our world export trade is the inadequate 
scale of pay for technologists in the scientific branch 
of the Civil Service. This is quite correct, and is a 
vicious circle insomuch as it affects the scale of 
salaries in the engineering industry generally. 

31.1 Recent recommendations of the Royal 
Commission on the Civil Service are disappointing on 
this question, and do not come out strongly enough 
on the status and scale of pay for senior engineers and 
technicians. 

32. I still believe what I have held to for some 
time past, that the Governmental side of aircraft 
procurement must leave the Ministry of Supply and 
go back to the Air Ministry. At present, the whole 
Ministry of Supply set-up is too cumbersome and 
impersonal ever to keep track of such a quickly 
moving technique as aircraft. 

32.1 As regards civil aviation, encouragement must 
be given to constructors to put up promising forward- 
thinking civil aircraft designs, and contracts must be 
awarded for prototypes and necessary development 


work. Funds should be allocated to the M.T.C.A. for 














the supply of these prototypes. These contracts should 
be managed by the A.R.B. on the administration and 
inspectional sides. The two Government-operated 
air-lines should be free to negotiate their requirements 
with industry without an intermediary. Similar 
conditions should apply to charter companies and 
individuals wishing to purchase aircraft. 

32.2 The record of the last 10 years does not 
indicate that the Ministry of Supply has been success- 
ful in advising, buying, and generally playing a 
leading part in the purchase of aircraft for the two 
chosen instruments. 

32.3 Without wishing to be destructive, it is mainly 
on this account that large sums of money have been 
wasted on unsuitable civil projects, often wrongly 
conceived, and by continuing with them long after 
they have ceased to have any chance of being 
commercially successful. It is believed that this has 
been at the root of some of our civil aricraft troubles 
as much as lack of experience and inadequate 
engineering strength. 

33. I deplore the gradual eclipse of the A.I.D, as a 
powerful factor in aircraft production, and due, I 
believe, to pressure for a further reduction in staff, 
the hierarchy have embarked on a greater delegation 
of inspection duties. Our high standards in the past, 
and those existing today, have been built up on the 
system evolved by the men who devised, developed, 
and ultimately controlled this organisation. 

33.1 Whereas I am sure there are some excellent 
people in the A.I.D. today, this practice of further 
delegation may well be dangerous and not in line 
with the requirements of the much higher aircraft 
techniques now being developed. Where is the 
driving force and personality of Bagnall-Wild 
or Outram? The new family of aircraft and 
power plant require fresh ideas and new tech- 
niques for inspection, rather than working to the old 
book of words and loosening the grip, at a time when 
there is a general let-up throughout the whole moral 
fibre of the nation. Individual responsibility has 
become a less potent factor today. The need for 
fearless supervision is greater than at any time in the 
last 30 years. 

34. Government departments can be, and have 
been in the past, of much help to industry by 
showing enterprise, leadership and_ engineering 
wisdom on a whole host of matters, and by setting up 
new standards when industry was developing new 
techniques. In my view the present Ministry of 
Supply set-up does not permit such an approach, 
nor is encouragment given to take the lead 
and blaze the trail in new developments. 

34.1 We had such leaders 25 years ago and they 
played an important part in helping to build up the 
aircraft industry, but now they either do not exist, or 
else are not given the freedom to function. Never 
has there been so much opportunity, however, for this 
kind of leadership. 

34.2 There should be well-established, highly 
experienced technicians who are able to take up at 
high level questions of non-delivery, late delivery, 
failure to reach specifications, and progress payments, 
It does not meet the Governmental bill to have men 


who can only check the expenditure of money, but 
have not got the authority or practical works experi- 
ence to declare whether there is justification for such 
expenditure. 

34.3. The question of the Break Clause has been 
a bone of contention for many years, and it should 
not be used as a means of escape from a bad specifica- 
tion, or for optimistic over-ordering. 

34.4 Without any more expenditure of Government 
money, suitable heads of the technical departments 
could have been so much more help to industry by 
searching out ways and means, so that they could 
write “new bibles”? to work from, instead of sticking 
to those of 20 years ago. This lack of imagination on 
the part of the Government departments has damped 
down and kept back the urge for our post-war 
aircraft. 

34.5 More inspiration, leadership and good 
engineering can and must be forthcoming from the 
Government technical branches for our Military Air- 
craft Programme than has been seen in the last 
decade. 

34.6 If the dignity, importance and remuneration 
are high enough, the best brains in the country will 
strive to enter this important branch of Government 
service. It need not necessarily be a large force, but 
it must be a corps élite, and this can only come about 
if it has full authority, and has complete support from 
the Secretarial branch. 

35. Turning now to a number of technical matters 
which have held back the production of the new 
family of post-war British aircraft, these I consider 
must be laid, to an appreciable degree, at the door 
of the chief engineers and senior executives of 
industry. 

35.1 Seeing that the aircraft industry is mainly 
geared to, and dependent upon, a Government 
department, and is the country’s aviation war 
potential, this necessitates that first consideration must 
be given to Government requirements, from both 
national and financial standpoints, 

35.2 I would have hoped, however, that a closer 
understanding between the technical sides of industry 
and the Government would have prevented that un- 
doubted vacillation and unrealistic policy that has 
existed in several directions. 

35.3 Because of changing political conditions and 
situations at home and abroad, there is always the risk 
of cancelled or reduced contracts. This has resulted in 
nearly every firm accepting all the work it can get, 
regardless of its capacity to tackle it efficiently, and 
in a reasonable time. This unrealistic and rather 
amateurish approach of seizing upon every order 
possible, has resulted in most firms in the country that 
have any design team at all being hopelessly over- 
loaded. This is all made more difficult because 
aircraft design is so much more complicated than it 
was 10-15 years ago, and covers a far wider field of 
intricate electrical and mechanical equipment 
requiring first class engineering, and entailing overall 
a total design capacity of anything from 10 - 20 times 
the man hours of an aircraft of the last War. 

35.4 This in turn has resulted in a few cases in a 
natural but deplorable state of frustration in the 
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design team, born of despair of ever being able to yet 
on top of an impossible mountain of work, which 
tends to leave a design as it is, rather than grapple 
with a problem only partially solved, and leads to a 
feeling that somehow or other the prototype will be 
got right, and in due course production will flow. 
35.5 I would date the start of some of these 
troubles to a Government decision not to allow 
manned supersonic investigation. In consequence we 
are at least a generation behind the Americans in 
fighters, and more than that in the basic knowledge 
needed to produce Mach 2 machines. Certainly 10 
years were lost when it was decided, early after the 
end of the War, to start high speed research by 
dropping models from Mosquitos, a plan which was 
fortunately later abandoned by that far-seeing man, 
the late Walter Perring. 

35.6 Even allowing for the lavish way in which 
America tackles all design engineering problems, and 
with the usual 3: 1 ratio in the numerical strength 
of their aircraft technical staffs as compared with 
ours, she still has an advantage of about 2: 1 over us. 
For example, for 1,000 British designers, draughtsmen 
technicians and test staffs, the American minimum 
requirement would be 3,000 ; but their thoroughness 
and insistence in tackling every phase of design, 
aerodynamics, structures, high and low temperatures, 
electronics, armament research, etc., will double this 
figure to 6,000. 

35.7 One of the mistakes made since the War, but 
already appreciated by the Germans in the last War, 
was the “ penny numbers ” ordered off any prototype. 
This has been fully ventilated already in Parliament 
and to some extent remedied, but it should have been 
appreciated by our technical people and insisted upon 
long ago. It does not help our current types just 
arriving, for these can only now be built when 
production starts. 

35.8 I would hope that the recent practice of 
setting up outside design firms, which has sprung up 
owing to such difficulties, is only a passing phase and 
an example of the desperate straits in which the 
industry has found itself. My personal experience 
has always been that one cannot get the personal 
touch or enthusiasm in this way, and that design, 
development and production supervision in the early 
stages is the key to efficiency and is largely a matter 
of inventive thought and effort of a united team. 
35.9 British design executives, desperately over- 
loaded for several years, did not in the main avail 
themselves of as early, or had not the time to invest- 
igate, the very real advantages of computer technique 
as compared. with their opposite numbers in the U.SA. 
There this most important aid to the design and 
evaluation departments has long passed the novelty 
stage and has now become a valuable day-to-day 
tool in the hands of aviation engineers. The field 
is widening daily at an astounding pace, and without 
this equipment a designer would be almost as hemmed 
in as would be the case if he were deprived of some 
well proven machining principle. 

35.10 Introduced originally to relieve pressure of 
work in the stress department, it has been found of 
immense value in many other spheres. 
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35.11 = With our shortage of technical staff it is a 
particularly appropriate item for full introduction 
into the British industry, and it is hoped that Cranfield 
College of Aeronautics will be able to specialise on 
suitably trained staff for this work. 


35.12 Up to the beginning of the Second World 
War, Britain was leading on aircraft materials by a 
considerable margin. I regret to say I do not think 
this is the case today. I am not referring so much to 
titanium alloys, although in spite of Britain having 
what I understand to be the best production technique 
for this material, we are well behind U.S.A. in its 
application. I am, rather, referring to our general 
approach and leadership on aircraft materials 
generally. 

35.13 I do not consider that this country has kept 
pace with the available improvements in technique on 
materials since the War, In the whole material 
field, where is there a Brearly, Hatfield, Swinden, 
Julien or Devereux ? 

35.14 I am hopeful that Cranfield may be able to 
play a greater part on materials in the not too distant 
future. 

35.15 I feel that the technical side of the airframe 
industry, suddenly immersed deeply in fatigue 
problems since the end of the War, might have got 
out of their difficulties faster if they had more closely 
collaborated with their corresponding numbers in the 
engine industry, who have had this bogey with them 
for the last 30 years. It is possible it is not yet too 
late for a closer collaboration ! 

35.16 After the War, as a result of visiting the first 
one or two machine tool exhibitions, I felt that this 
important British industry was forging ahead, 
but I regret to say that, as far as the aircraft industry 
is concerned, I am of the opinion it is now falling 
behind. It causes concern to go round our best engine 
and airframe plants and see so many new German, 
Swiss and American machine tools. With the definite 
changes in type of manufacture that are coming along, 
this is likely to become still more emphasised. 

35.17 In spite of our being supreme in the gas 
turbine field for the first five years after the War, 
America has made great strides and is now fairly 
close on our heels, and I attribute this almost entirely 
to the great benefit that has accrued from adequate 
research equipment, based on what we saw in 
Germany immediately after the War. Vacillation 
and change of policy has put back our having 
any full scale altitude engine test equipment. This 
is required not only for research, but also for early 
calibration of new prototypes. The tremendous pull 
that the U.S.A. has over this country on experimental 
and prototype engine testing is extremely serious, The 
advantage to their engine industry in having the 
Unitary plan tunnel at Cleveland for testing the 
latest engines in the Mach No. range of 2 to 
3.5 without in any way interfering with research, 
is enormous. 

35.18 Our Government is tackling this matter, but 
in too dilatory a way, and it is anticipated that we may 
have in four years’ time equipment comparable with 


that of the U.S.A. 











It is good to know that one British firm has taken 
on the responsibility of building its own engine 
altitude tunnel, and will have it ready at least a 
couple of years before the official equipment is 
available. In the meantime, other countries are 
planning even more advanced equipment, 

35.19 Similar remarks must be applied to aircraft 
wind tunnel equipment; although new tunnels are 
planned by the Government, it is doubtful if they are 
extensive enough in the high Mach No. range, and 
there is nothing even thought of corresponding to the 
two Unitary plan tunnels at Langley and Ames 
Laboratories in U.S.A., which offer superb facilities 
for constructors to obtain comprehensive measure- 
ments on large scale models without in any way 
interfering with basic research, Here again, it is 
difficult to put into words shortly the advantages that 
will accrue over the next few years as a result of these 
N.A.C.A., tunnels. 

35.20 Cleveland and Ames Laboratories were 
available for inspection by the R.Ae.S. delegates last 
summer. No account in these comments has been 
taken of the comprehensive facilities of the U.S.A.F. 
at Tennessee or the U.S, Naval facilities at West 
Trenton. 

35.21 In this country, we are at present very 
cramped by our inability to make the high quality 
supersonic models required for this advanced work, 
and this again is a serious “bottle neck”. These 
models are at present taking the best part of a year 
to make and little can be done on the main design 
of certain aircraft until the tunnel results are forth- 
coming. 

35.22 It is felt that some designers and a number 
of Government officials are not yet realistic about 
these matters; and that sub rosa, in the background, 
there is the old bogey that has been bedevilling us for 
so long in this country, that we can get by without 
this class of equipment. 

35.23 It is tragic how ineptly this whole question 
of engine and airframe tunnels has been handled since 
the War. Firstly, by inferring that they were not 
necessary at all; and then when at last the facts 
became apparent, hesitating on the right policy to 
adopt, and the steps that would have to be taken to 
meet anything like the required forward programme. 
We are some way from being out of the wood yet on 
these vital matters. 

35.24 It is tremendously inspiring to see the 
morale and keenness that can be engendered with 
facilities such as exist at Edwards Base. With modern 
supersonic aircraft, which are just round the corner, 
it is wrong to ask test pilots to do development 
of new prototypes on certain aerodromes at home. 

The attempts to use North Africa have so far 
been an altogether inadequate stop-gap, and the 
whole matter requires tackling on a more realistic 
basis. 

35.25 Not all our test pilots have the technical 
education and subsequent training necessary to deal 
with present-day flight problems; some of the firms’ 
performance departments are inadequate for 
formulating proper flight test programmes, and seeing 
these carried out. Too many aircraft have left the 


firms in recent years for Boscombe Down, only to be 
found seriously wanting in their first flights by Service 
pilots. 

35.26 Some of our aircraft instruments are clunsy 
and heavy compared with those of the U.S.A. 
Admittedly, there is more opportunity in a greater 
home market in America with, of course, more 
competition ; but our instrument makers appear too 
often to wait and take excessive guidance from the 
M.O.S. and R.A.E. instead of going ahead on their 
own. 

35.27 1 understand that a Committee has been 
sitting for about five years to decide whether we 
should have a heavy modern press or not, an absolute 
necessity for the new integral sculpturing technique. 
I believe that the members of this Committee who 
have been standing in the way were the. 
aircraft constructors, who have argued amongst 
themselves as to whether this is the right way 
to make aircraft or not. Surely, here is a 
case where we just could not go wrong by going 
ahead on one long-term heavy press for a number of 
requirements, which without any possible doubt will 
be required. | gather that at last the aircraft 
specialists are coming round to thinking they want a 
press, but it must not be more than 25,000 tons. Why 
this figure nobody knows! I should say one of at 
40,000 tons was nearer the mark, seeing that it takes 
several years to construct, and in view of what I have 
seen in the States. 

35.28 The reactionary irresolute approach of 
industry on this matter reminds me somewhat of the 
severe criticism some 20 years ago on our pioneering 
work on forged cylinder heads and integral milled 
finning on the score of extravagance, and the fact that 
in the U.S.A. all heads were cast. For years forging has 
been obligatory on large high efficiency piston engines, 
and in the U.S.A. today the most modern forging and 
integral milling technique is universally used on the 
engines of all long-range 4-engine transports. 








Mr. W. A. Sales, O.B.E. (left) Director of Aircraft 
Production Development, Ministry of Supply, chats with 
Mr. W. J. Morgan, M.B.E., General Manager, Machine 
Tool Trades Association. 
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36. I feel that the R.Ae.S., which is composed 
almost entirely of technologists from industry and the 
scientific branches of the Government, has missed a 
great opportunity since the War in not giving their 
members better leadership and guidance to prepare 
them for this new family of aircraft. I believe it was, 
and still is, the Society’s duty to take the lead in 
connection with all matters relating to technical 
education and problems relating to technologists in 
aeronautics, and to see how, with our limited numbers, 
our forces can be marshalled and used in a better and 
more practical way. 


37. Turning now to the responsibility of industry, 
I feel that the S.B.A.C. has failed to appreciate funda- 
mentally the great change that has come about in 
aircraft technique, and that whereas the Society and 
all its officers have applied themselves diligently to 
their tasks, it has for the most part been along the line 
of the traditional pre-war mould rather than a new 
approach. By this I do not mean “bigger and 
better” in the sense of expending large sums of 
money, but rather an appreciation of the profound 
changes that have come about, and the need for 
different tactics. 


37.1 Over this difficult post-war time I had hoped 
that the R.Ae.S. and the S.B.A.C. might have more 
closely joined forces, and I was interested to see that 
in the excellent new I.A.S. block of buildings at Los 
Angeles the trade society had their own offices, and 
were daily in touch with their technical counterparts 
to a marked degree. 


37.2 Industry, of course, has its many difficulties 
and problems, and the S.B.A.C., in its 39 years or so 
of life, has been efficiently organised as a successful 
trade body, but I think it has got to become a broader 
and more impersonal set-up than it is at present if we 
ire ever going to get the new tvpes of British aircraft 
phased, time-wise and technically, to enable this 
country to have a strong enough air defence force, 
and a reasonable share of the world’s aviation 
business. 


37.3 Pre-war, the industry was a much simpler 
structure, and by hook or by crook it was possible both 
to “take in each other’s washing”, and to have enough 
work to keep nearly two dozen ordinary members 
going. I suggest that the greater complexity of 
post-war aircraft technique may have outmoded this 
procedure altogether, and that one of the chief 
problems of the S.B.A.C. is that, while it is serving 
its members the way they think they ought to go, this 
modus operandi does not fill the bill today. 

38. The industry for the most part is controlled by 
men who came into it in its early wood and fabric 
days, and it must be immensely difficult for them, 
having lived through two Wars, and done a very fine 
job of work, to adjust themselves to the modern 
requirements with a vastly different tempo; in fact, 
I should think it was quite impossible for them to 
do so. , 


38.1 Some of the aviation pioneers are doing a 
disservice to industry by throttling their firms, because 
they want to keep everything in their own hands, be 
it design or top management. In consequence, little 
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promotion takes place, either for experienced or 
promising personnel, which results in the technical 
and administrative strength of the company being 
stultified. . 
39. The British aircraft industry should be a 
dignified world-wide institution,, and however well 
its leaders have served the country in the past, it is 
submitted they have not shown sufficient leadership, 
since the War to meet our needs by debunking 
tradition where necessary, and facing up to facts in 
regard to the volume of work that can be executed in 
a given time, Also, for the most part they have failed 
to spot and bring on the right executives and 
lieutenants to succeed them. 


40. Whether we like it or not, industry has got to 
make the best of the leaders it has got for the time 
being, but it should insist on them realising that 
things cannot go on as they are, or in a few 
years from now British aviation will count for very 
little indeed. Those holding the reins today must 
face up to reasonable rationalisation to meet 
immediate needs until an entirely new plan for the 
future can be worked out, entailing fresh leaders and 
a different production technique. 


41. I believe we have too many major aircraft firms 
and too many projects in the military field. Every- 
thing is spread too thinly, particularly in the technical 
and engineering departments. There must be 
rationalisation, combination and concentration on a 
few vital projects. In the process of pruning we must 
ensure that those projects which are retained are 
the ones most needed, and once settled there must be 
no further looking over the shoulder. A few selected 
types executed properly will prevent the present 
waste of time and money and get us somewhere, and 
stop us drifting. 


42. Sweden outstandingly, and also Canada, are 
examples of countries that knew what they wanted, 
made reasoned and definite decisions, and saw to it 
that these were carried through without all the 
vacillations we have seen here in the last decade. 

43. If we take the United States as our yardstick 
and compare the size of their aircraft industry and the 
range of types in manufacture, it is obvious that we 
are either incomparably more efficient, or we should 
not be attempting to do so many jobs. 

43.1 We have on hand today twice as many 
aircraft as it is possible for us to undertake and phase 
into production in time to avoid obsolescence. 

43.2 In order to concentrate our efforts and work 
efficiently it is suggested that we should do better with 
three main engine firms and six airframe constructors. 
This suggestion would not embrace the smaller ranges, 
including feeder, training, and personal aircraft and 
engines. 

44. This all sounds like an extremist view that 
things are bad indeed. Let us be honest. They 
are certainly very bad, but not hopeless; although they 
will be in a few years’ time, if it is thought possible 
to get back on to the ton line, and keep there, by 
making no more than minor adjustments. 

44.1 Why I believe it is possible to be hopeful for 
the future is because of the nucleus of trained, 
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disciplined engineers with unbeatable creative and 
inventive capacity, that exists in Britain today. 

44.2 So far it has seemed impossible to find enough 
of these men, and two of the factors which have stood 
in the way are:- The missing generation of World 
War I, and the big expansions in other engineering 
industries, again without the foresight and long-term 
planning for trained personnel. 

44.3 But I believe time will produce the men, and 
given the opportunity and right encouragement, the 
necessary executives will be found, possessing original, 
vigorous and courageous thought. This will not just 
happen, however, and something has got to be done 
about it. 


45. I would here like to refer to the coming of a 
new set of conditions in the construction of future 
aircraft which will entail profound changes in the 
whole approach to manufacturing problems. It is 
impossible to do more than touch very briefly on these 
matters, as each facet—and there are many—requires 
a Paper on its own. They are, however, to me, very 
exciting and provide another reason for being opti- 
mistic for the future, as I feel they fit exactly into our 
British philosophy. 

45.1 In the future the number of first-class aircraft, 
whether military or civil, which we shall have to build 
will be in smaller batches and they will become more 
and more of a traditional engineering structure. At 
first sight, if we follow out the prevailing very 
expensive tooling technique so successfully and 
lavishly expounded in the U.S.A., these changes would 
seem to indicate a serious further setback for us, and 
it would appear as if it would be more difficult than 
ever to keep our end up on this new family of 
aircraft. The tooling costs would be stupendous, and 
might rule out any prospect of Britain embarking on 
production of these types, if traditional methods had 
to be employed. 


45.2 But if it is possible to envisage production 
methods undergoing a radical change by the intro- 
duction of a new technique, greatly simplifying or 
eliminating this serious tooling bogey, then an 
entirely new vista might be opened up which is not 
only well suited to these advanced aircraft, but 
would also be practical for short batches, reduce the 
lead time in the production of prototypes, and exactly 
fit into the philosophy of the traditional British 
craftsman, 

45.3. This all sounds idealistic and too good to be 
true, but you have already heard a Paper on lofted 
templates in the place of drawings, and this practice 
is growing and will materially assist matters. 

There was also another Paper two years ago at this 
Conference, when it was explained that large com- 
plicated machine tools are not necessary for the pro- 
duction of bulky components in light alloy, and that 
simple tooling can be used. Heavy duty routers 
employing rudimentary locating fixtures and tem- 
plates will produce complicated sculptured com- 
ponents, and the templates themselves can be readily 
made on specially designed machines. 

45.4 By further extending these proven methods, 
and by introducing the automatic control of the 


machine tools employed by ‘suitable electronic means, 
the possibility is afforded of producing one off com- 
ponents, or batch quantities of items of a complicated 
nature, in a simple way. 


45.5 The part to be manufactured will have to 
be described either numerically or mathematically, 
and the information coded and fed into the director 
control of the machine tool. These coded directions 
are interpreted in the form of electrical pulses, which 
control the servo motors operating the machine tool 
slides, thus bringing about the guidance of the work- 
piece, or the tool. Of late a great deal has been 
heard about automation, a word which is not yet in 
any dictionary, but soon will be. The use of numerical 
or automatic control for machine tools, which has just 
been described, does not properly come under true 
automation. For simple two-dimensional regulation 
of machine tool slides or for drilling by co-ordinated 
means, numerical control by the use of teleprinter 
tape is possible. 


45.6 There are many approaches to the electronic 
control of machine tools, and it may well be that 
eventually standard kits of parts will be on the market 
at reasonable prices, which will enable the conversion 
of standard machine tools in order that they may 
accept punched teleprinter tape for automatic con- 
trol. Tooling will then resolve itself into the simplest 
of fixtures for the accurate location of the work, and 
the provision of a punched tape which has been 
produced on teleprinter punch machines or telewriters 
from numerical data supplied by the Planning Office. 


45.7 This approach will enable a large variety of 
two-dimensional milling work, complicated pro- 
gramme drilling to close limits, the production of 
turned parts and other machine shop operations to 
be carried out with a minimum of tooling, and with 
unvarying accuracy, The introduction of this system 
will inevitably reduce the lead time in the manu- 
facture of new prototype aircraft and will materially 
assist in reducing costs and times in full scale 
production. 

45.8 It is, therefore, of the highest importance that 
this interesting new technique should be pushed on as 
energetically as possible, as it would seem that we 
could excel in this type of construction, which fits in 
so well with our training and engineering background. 
45.9 The disturbing feature, however, is the atti- 
tude of the machine tool manufacturers to this new 
conception. As far as I am aware they appear to be 
doing little about it, and I understand that the 
research into numerical control which is going on in 
this country at the moment, is mainly in the hands 
of firms other than machine tool makers. 

45.10 Turning now to the future position of the 
aero engine industry, in comparison with the consider- 
able output required during the War, and also during 
the recent expansion on account of the Korean 
emergency, we are faced with relatively small pro- 
duction runs of large gas turbine engines. With the 
increase in complication of the larger turbines, these 
small numbers, if made with the traditional elaborate 
tooling, would involve a serious manufacturing 
problem. Therefore, the great need at the moment is 
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for an increased flexibility of manufacturing methods, 
and the problems to be faced are in some ways akin 
to those which have unfolded on the airframe side. 


45.11 = Flexibility of machine tools in the produc- 
tion sense is only coming about slowly, but in our 
most modern aero engine plants today we are seeing, 
in increasing numbers, standard machine tools with 
control mechanism which enable the machine either 
to repeat settings or to follow a given contour. For 
the most part these are horizontal and vertical borers 
the latter with automatic tracing devices — and jig 
mills. It is with regret that it has to be recorded that 
practically all these machines come from abroad. 
There is a considerable demand for this type of plant 
for a large variety of purposes. 
45.12 Machine tools which are controlled by 
means of a series of instructions prepared from a com- 
puter are also just beginning to come into aero-engine 
plants. Here, again, it must be admitted that we in 
Britain are not leading on these important types of 
machines, but they will undoubtedly play a large part 
in the new type of aero engine manufacture, when 
the control equipment has been fully developed. 


45.13 It is generally accepted that automation in 
the varying categories of engine shops throughout 
industry applies chiefly to the large volume produc- 
tion of automobile power plant. While the more 
spectacular and obvious applications will undoubtedly 
show to the best advantage in this class of high 
volume industry, there is still room for the develop- 
ment of items coming under the heading of auto- 
mation in the batch production industries such as 
aero gas turbines. 

45.14 The greater portion of production, however, 
in this country is on the batch principle, and it must 
not be forgotten that it is one of the most complex 
types of manufacturing. Frequently, examples are 
seen where the actual tooling and cutting equipment 
on the machine tool is first rate, but the manner in 
which the work is brought to the machine and loaded 
into the fixtures before the operation, then removed 
from the fixtures, and taken away after the operation, 
seldom receives any consideration, There is a great 
field for the application of automatic handling de- 
vices in this kind of batch production. This is going 
to tax the ingenuity of the automation engineer be- 
cause the essential features of devices of this nature 
will be that in themselves they will require flexibility, 
as they will have to deal with successively difficult 
components. Their cost therefore can only be justified 
if they can be used on a number of different jobs. 
45.15 We are undoubtedly going to see important 
changes in inspection methods, including electronic 
testing devices, as well as the further expansion of 
non-destructive testing, and some of these may prove 
to be the precursor of further automation. 

Here, again, from a recent tour in Germany, | 
gather that several of their firms are very active in 
these directions. 

45.16 It will therefore be seen that there is an 
important and exciting new field of production tech- 
niques for the comparatively small quantities of 
future airframes and aero engines, which we may 
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expect to be coming along in the not too distant 
future, and instead of having to face unsupportable 
costs for extremely expensive tooling, we can antici- 
pate the sort of production costs which are within our 
scope, and suited to the type of production engineer 
and craftsman we have so successfully produced in the 
past. It is, therefore, up to our managements to seize 
on to these opportunities and produce the right type 
of aircraft, and for our production engineers to col- 
laborate with the electronic and machine tool in- 
dustry, energetically and quickly. 

It may well be that the aircraft people will have to 
design and develop their own machines, which I be- 
lieve is already being done in certain instances. It is, 
however, of no use to talk about these innovations as 
far-off research possibilities; let us grasp _ this 
opportunity to employ the sort of engineering 
which has for so long been our _birth-right. 
There must be more development effort expended on 
production techniques, both by the Government and 
industry. Up to the present time this country has 
spent little on development for production as com- 
pared with design. 

46. When all is said and done, we come back to 
the basic fact that the nation’s needs in aircraft are not 
being met today, mainly because we have not got 
sufficient of the right type of trained men 
to organize and control this extremely exacting but 
enthralling business of aircraft engineering, which 
embraces all forms of air defence and air transport. 
46.1 In the final analysis, therefore, as in nearly 
every other human problem, it is the man who counts 
more than anything else, and it is right here that our 
greatest hope lies, because we know we have the cor- 
rect material in embryo, if only we have the 
courage and clear-thinking to spot and bring on the 
talent which is already there lying dormant, and take 
steps promptly to train sufficient of the right type for 
the future. 

46.2 Last year the Press was flooded with articles 
and reports about Britain’s shortage of engineers and 
technologists, and there were many schemes put for- 
ward as to how the matter was going to be tackled. 
At long last, therefore, the nation should by now be 
aware of the sober fact, which is as simple as this : 
that if this country is going to survive at all as a 
great power, something must be done about training 
a greater number of first-class engineers and tech- 
nologists of ability very quickly indeed. 

46.3 I have the uncomfortable feeling that com- 
paratively little has yet been done about this matter 
beyond a great deal of talking, and I am not con- 
vinced that the powers-that-be are certain of the 
best way of tackling the problem. Although quality 
is always more important than quantity, I still think 
we are light on our estimates on the number required. 
It is officially stated that the gap between supply and 
demand of engineering graduates is 25°/, ; I suggest 
it is about 33°4, and may grow even more unless 
something is done about it promptly. 

46.4 What the aircraft industry has to ensure is 
that it gets its fair share of the right type of those who 
are coming forward for training. We must be thank- 
ful that the aircraft industry is a good deal more 
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enlightened on training than any other branch 
of engineering, and that a number of firms have well- 
established apprenticeship schemes and _ technical 
training departments. But it is not doing enough, 
or going fast enough on training, and it is shorter 
of first-class production engineers probably more than 
any other category, and has not yet, in my view, 
evolved an entirely satisfactory curriculum for 
training production engineers. 


46.5 Let us consider for a moment how aero- 
nautical technicians and executives were provided in 
the past. A very small number indeed had the 
advantage of a university degree. For the most part 
they came up the hard way ; either by Matriculation 
or later on by Higher National Certificate, or an 
apprenticeship with part-time work at a Technical 
College. In fact, one might say that most of them 
were amateurs, who had graduated by the light of 
day, hard work, earnest endeavour and common 
sense. Our production people, until a few years ago, 
were selected in an even more haphazard way, and 
were mostly from the shop floor. 

Many of our most brilliant successes amongst de- 
sign, development and production executives in the 
past were engineer enthusiasts, i.e. amateurs who had 
been recruited into these categories, and had the great 
urge to go into this new line of engineering, were 
willing to work very hard, and possessed courageous 
thought and leadership. 


46.6 I think we are all agreed that the size and 
importance of the industry today, the tempo and 
complexity of modern supersonic aircraft and gas 
turbines, with all their many facets, demand a more 
highly developed type of individual to fill the leading 
posts in industry. This is far too broad a subject to 
attempt to discuss in detail today, but here are a few 
suggestions on matters which will help the supply of 
more suitably trained graduate engineers : 

46.7 Incidentally, while we are on the subject 
of training engineers, it would be a good thing if the 
terminology and definition of the different classes of 
engineers were once and for all settled, and if the 
U.S.A. and ourselves could come to an understanding 
on this matter it would be even better. 


46.8 Starting at the very beginning, we must 
tackle the poor quality of basic education given to 
school children today. There is too much experi- 
mental work going on by crank psychologists, and 
what is wanted is sound rudimentary teaching with- 
out so many freak trimmings. 


46.9 The failure of National Certificate students 
to meet the requirements in the higher supervisory 
categories in modern precision mechanical engineering 
has led to the expansion of sandwich courses, com- 
prising alternate periods of up to six months, of full- 
time college attendance, combined with industrial 
training. This scheme seems to be working out very 
well indeed, but wants widening considerably. 

46.10 It would seem that there are a number of 
late developers with latent engineering ability who, if 
they were allowed to stay at school another year, 
might prove quite useful technicians ; it is stated that 
there are anything up to 5,000 boys per annum in 





this category who, if they were allowed to stay at 
school until 18, could become an important asset, in 
order to help the present shortages. I gather that of 
sixth-form Public and Grammar school boys, con- 
siderably less than 50°/ are taking mathematics and 
engineering as their advanced subjects, and a marked 
change must be made in this percentage if the 
number of outstanding engineers and technologists is 
to increase materially. 

46.11 To fill immediate short-term gaps I suggest 
firms might devote more time to talent-spotting from 
their present ranks, I am of the opinion that there is 
appreciable latent ability existing today which a small 
enthusiastic expert panel could discover and which 
would respond quickly to special courses. 

46.12 An urgent need in the aircraft industry is 
obviously the training of a modicum of first quality 
production engineers. These should be men of ability 
with a good general engineering and technical back- 
ground. At present, I suggest, this matter has not 
yet been tackled in a broad enough way, and a top- 
grade production engineer needs a wider technical 
and practical background than most other branches 
of the engineering profession. A Production Engin- 
eering faculty consists of much more than a small 
Machine Shop with a lecturer and one or two demon- 
strators. 

46.13 I would recommend those interested in the 
training of production engineers to study the report 
on “A Six Months’ Observation of the American 
Methods of Training in Industrial Engineering and 
Management in the Universities and Industrial 
Plants” prepared by Mr. T. B, Worth, Assistant Head 
of the Mechanical and Production Engineering De- 
partment at the College of Technology, Birmingham. 
This was undertaken at the request of the Ministry of 
Education, and it shows the pattern of industrial 
engineering training given in a four years’ course. It 
is interesting to note from this report, that the per- 
centage increase of students in industrial engineering 
in the States between 1940 and 1950 is 376°% as 
against 15°/, in mechanical engineering, and 168°, 
in chemical engineering. 

47. From a short study I made last summer of 
engineering training in the U.S.A., it would seem 
that America is about as far ahead of Britain in train- 
ing production engineers and supervisors from the 
senior executive to the foreman, as we are ahead of 
America on apprenticeship and craftsman training for 
the mechanical trades. 

48. It must be faced that there will be little 
improvement in the whole question of training engin- 
eers until the position of suitable engineering teachers 
has been corrected, both as regards status, numbers 
and salaries. This is a matter of prime importance, 
which can no longer be shelved, and is, I understand, 
a world wide problem today. 

49. A new fund sponsored by 17 of the largest 
industrial concerns in the country and guaranteeing 
over £14 million to make suitable grants in engin- 
eering education is a step in the right direction, but 
it is highly important that by the time these grants 
have been put into practical effect, there is a suffic- 
ient supply of really first-class teachers and the right 
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quality students. This shortage of good engineers, 
who are the very lifeblood of the aircraft industry, 
must be dealt with by giving sound advice to parents 
and teachers on the opportunities that the profession 
offers, and we must ensure that the opportunities are 
real, in every sense of the word, and not mythical. 
50. In spite of all the difficulties and problems that 
undoubtedly exist and have to be solved in this 
country in order to get enough of the right type of 
young man for aircraft engineering, I feel we shall 
not be successful in the long run unless there is an 
absolute about-face of the whole nation, regarding 
the importance of all branches of engineering, and 
particularly aircraft engineering, for the coming 
generation. 


51. Let us be frank about this ; it is still not “out 
of the top drawer ” to be a mechanical engineer. The 
scholastic hierarchy from our senior schools and 
universities have for some long time accepted science, 
and now give lip service to engineering as an accepted 
profession, but by and large, still do not believe it to 
be so in their hearts. In actual fact, it is first-class 
engineers of high ability recruited from the right 
background that this country needs so badly. 


51.1 I was astounded, when I was working for 
Sir Stafford Cripps on the preliminary negotiations 
for the setting up of the College of Aeronautics, and 
had to visit a number of his colleagues on his behalf 
on this matter, how strongly these old traditions pre- 
vailed, even amongst many of the most eminent men 
in the Government of the time. 


51.2 I therefore propose to devote the rest of my 
comments on education in an endeavour to help de- 
bunk these “ dyed in the wool” fallacies. 

51.3. Mr. George Constantinesco delivered a classic 
lecture on this subject before the Society of Engineers 
a few years ago, and I propose to quote a few of his 
comments : 


“Tt is difficult to give comprehensive definitions to 
distinguish between the scientist and the engineer. 
Both of them use science, only in different ways”. 


“ Early scientists like Plato and Aristotle had their 
own ideas about master and slave relations, which 
made them rather contemptuous towards the mech- 
anical arts, which, according to the doctrines of their 
time, were dishonourable ”’. 


“* What are called the mechanical arts carry a social 
stigma and are rightly dishonoured in our cities” 
That was a good shot by Xenophon against the 
engineers of his time (430-355 B.C.). 


“This old cleavage between pure science, as 
scientists like to call their domain, and the practical 
science which by contrast is the domain of the engin- 
eer, exists to this day, only in a slightly modified 
way” 

“To argue that engineering is the product of 
applied science is not correct. Engineering is the 
product of knowledge of all kinds of skill, persever- 
ance, imagination, faith, sacrifice, fanaticism, inven- 
tion, war against human toil, and unfortunately often 
war against the scientists ”. 
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“And why is it called the Science Museum? Why 
not Engineering Museum?” 

“The keynote of most cf the exhibits in the 
Science Museum is the faith of inventors who used 
their knowledge and engineering skill to illustrate and 
achieve something new in spite of the science and 


’ 


the scientists of their time ”’. 


“One fears that the reason is to be found in the 
old lingering tradition that practical science is in- 
ferior to pure science, that people who work with 
their hands are inferior to people who work with their 


’ 


brains ”. 

“This is the doctrine that was alive at the time of 
Pythagoras, Plato and Aristotle. It is just as well to 
realise that this doctrine is not dead by any means”. 

“Scientists are not superior to engineers. Scientists, 
engineers, pioneers, inventors and all, are but children 
of nature looking from different places and in 
different circumstances at the same problems ”. 

“This barrier between scientists and engineers 
could be lifted by training both of them at the same 
school. A start has been made at the University of 
Durham to introduce humanities into the training 
of engineers ”, 


“Eventually scientists and engineers should merge 
into one single qualification of men with one single 
purpose to work together for the good of everybody ”. 


51.4 Commander G. Penn’s recently published 
book entitled: “Up Funnel—Down Screw” brings 
out excellently the long fight the Naval engineer has 
had to come into his own. The improvement in the 
status of the Naval engineer has been a comparatively 
slow one. It has taken about two normal lives since 
the Captain of H.M.S. ‘Alban’ ordered his Chief 
Engineer to be flogged when he had trouble with his 
engine, to the time when it has been publicly stated 
that Naval engineers are “ all first and foremost Naval 
officers”. Only during the last few months has the 
Naval engineer shed the “ E ” stigma, which has been 
with him for so many years. 


51.5 For generations past the most promising 
British up-and-coming stock has been led to believe 
that by taking a classical education, they were equip- 
ping themselves most suitably for the most interestmg 
and best paid professions, and that, by and large, 
these did not include engineering. 


51.6 We can correct the many other anomalies 
that exist today and take the necessary steps to pro- 
vide adequate facilities to train the right type of 
engineer for the Services, Government departments 
and industry; but one of the most important things 
to help on the production of our aircraft on a long- 
term basis is to eliminate this stigma on engineering 
as an outstanding profession. 


52. What then are we going to do for the future to 
meet the urgent needs of the nation for aircraft? Sir 
Winston Churchill wrote in his account of the last 
War, that under such circumstances, the great thing 
to remember was the overall objective. Are we really 
quite clear what this is as applied to our particular 
problem? We certainly cannot afford to leave things 
as they stand today, 10 years after the War. 
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52.1 It seems to me our main trouble has been 
that, with a few notable exceptions, neither in the 
Government nor in the British aircraft industry has it 
been realised what vast opportunities would be 
available during these 10 post-war years. For the 
time being we have lost the courageous leadership 
and the burning spirit to succeed at all costs. 

This failing is only symptomatic of where the 
country stands today in many other respects, and it 
would seem that after a civilisation of as long stand- 
ing as Ours wins a major war, the tremendous effort 
which has been put out is followed by an impoverish- 
ment of initiative and fresh endeavour. This results 
in a whole crop of well-meaning but ill-considered 
regulations coming into force which are exploited and 
abused with disastrous results. 

We must take a stand to prevent this weakness 
eclipsing a young and vital industry such as aviation, 
and everyone in Government service and industry, 
including the youngest of you present here today, all 
share in some measure the great responsibility that 
exists, to contribute towards putting this matter right 
with the least possible delay. 


52.2 Let us, therefore, go back to work from this 
Conference realising that everyone, however humble, 





























can make some contribution, and that we must no 
longer accept excuses or words, but must be deter- 
mined to have deeds. 


52.3. As I was writing these notes a few days ago, 
I received a copy of Lord Hives’ Christmas message to 
his workpeople in which he said that he believed it 
was worth fighting hard to preserve his Company’s 
reputation in the coming year. Knowing they had 
the knowledge, the skill and the resources if they 
would preserve a spirit of goodwill and willingness to 
help others, he was confident for the future. This is 
the spirit which wins out! It is our very lifeblood for 
British aviation to fight hard. 

Some firms, however, are better situated in regard 
to leadership and knowledge than others, but, by and 
large, I believe the potential resources are all available 
in this country to meet our needs in aircraft, if only 
everyone will courageously “put his shoulder to 
the wheel” and not let up. So far, however, in my 
view we have hardly made the first move on the 
fundamental issues. 


53. I wish to express my grateful thanks to those 
of my friends and old colleagues who have been good 
enough to give me valuable assistance in compiling 
this address, and reading the proofs. 
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The Chairman, opening the Conference, said: 
“Last night, when owing to the fog I became 
completely immobilised and had to abandon my car 
in a suburb of London, I wondered whether I should 
ever reach Southampton today and indeed whether 
anyone else would do so. You can imagine, therefore, 
how delighted I am to be here and to see such a 
large number of you here, all eager for the fray and 
looking forward with enthusiasm to the next 24 hours. 

“T am also delighted to be here because this is a 
very special occasion indeed. It is a special occasion 
for you, and that is one of the reasons why so many 
of you are here and why this Conference has been 
over-subscribed, and it is very delightful for me, 
because one of the privileges which a Past President 
of this Institution enjoys is on an occasion such as this 
to act as deputy in the unavoidable absence of the 
President. I cannot think of any more delightful duty 
than to take the chair to honour an old friend and 
colleague, Lord Sempill. 

“As you know, one of the ways in which the 
Institution endeavours to honour its prominent 
members is by naming a Paper after them before they 
are dead. We have already named two Papers after 
very prominent Past Presidents of our Institution : 
Lord Nuffield, who has had so much to do with Lord 
Sempill, and Sir Alfred Herbert. This is the fourth 
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Aircraft Production Conference to be held at 
Southampton. I shall let you into a secret. We 
decided that it would take at least four years for 
this Conference to reach the eminence which it has 
now attained, an eminence which would enable us to 
ask Lord Sempill to allow his name to be associated 
with it. 

“TI think I can say that this Conference is one to 
which the aircraft industry eagerly looks forward, at 
which wise words are said and which is likely to be 
continued over the years and which I hope will 
continue to be held, in accordance with the invitation 
of the Vice-Chancellor, at the University of 
Southampton. 

“We felt, therefore, that we could approach Lord 
Sempill and ask him whether he would do us the 
honour of letting us name a Paper after him, to be 
read each year at Southampton at this Aircraft 
Conference. We are honoured that he has allowed 
us to do so, and we hope that the Lord Sempill 
Paper will continue as the years go by to be an ever 
more successful (if that is possible, in view of this 
year’s author !) venture on the part of the Institution. 
I am sure that it will stand high in the annals of 
production engineering and of the aircraft industry 
generally, 

“What can I tell you of Lord Sempill that you do 
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not know already ? Sir Roy Fedden, in the foreword 
to his Paper, says a great deal about him. Sir Roy 
says that he has known him for the last forty years. I 
have known him for only fifteen years or so, but my 
memories and yours of Lord Sempill — the Master of 
Sempill, as he was known earlier — go back many 
years. We know him, and the general public know 
him, as a pioneer in the aeronautical industry, as 
President of the Royal Aeronautical Society, and as 
a man of wide interests and sympathetic under- 
standing. Not only do we know him in connection 
with aeronautical engineering and the aircraft 
industry, but those who have followed his career in 
more recent years will know that he takes a lively 
interest even in such subjects as jam and the colour of 
kippers. A man with such a wide range of interests is 
a lucky man, a distinguished man and a very happy 
man to know. 


Lord Sempill and the Institution 


“What about our Institution and Lord Sempill ? 
Most of my memories of Lord Sempill are connected 
with this Institution, I well remember him, many 
years before the War, as President of the Institution, 
and I remember the influence which he brought to us 
on that occasion. He was largely responsible, for 
example, for getting Lord Nuffield to act as President 
and for Lord Nuffield making to the Institution the 
very handsome gift which has stood us in such good 
stead since. I remember, however, not only those 
pre-war years, when Lord Sempill did so much for 
our Institution, but the war years and the post-war 
years. Although Lord Sempill walks among the 
mighty, one of the things which has endeared him 
to me and to many others is the way in which for 
many years he has presided over our Library 
Committee, where he has had the opportunity to 
guide and give inspiration to some of the younger 
members of the Institution. That has endeared him 
to many of our members quite as much as the great 
things which he did for the Institution as its President 
many years ago. 

“T personally owe a debt of gratitude to him. 
Every man who is on his way up, even if he does not 
get very far, can usually look to a few people who 
have helped him and given him the benefit of their 
experience. I have had more help than nerhaps I 
deserved from Lord Sempill, and I should like to use 
this occasion to express most sincerely to him my 
personal gratitude. 


An Aircraft Pioneer 


“From a personal point of view, from the point of 
view of the Institution and from a general point of 
view, therefore, we can feel that we have very 
worthily named this Paper, and I am certain that it is 
going to live up to the traditions of Lord Sempill 
himself. How is it going to start such a tradition ? 
Lord Sempill could not have found anvone better 
qualified than Sir Roy Fedden to start off this Sempill 
series, and in fact Lord Sempill chose him to do so. 
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“What can I say about Sir Roy Fedden that you 
do not already know ? At least one thing that very 
few others here can say, and that is that I, as a young 
apprentice, knew him nearly forty years ago. At 
that time I used to watch his stalwart figure, clad in 
winter in a very long overcoat, stalking through the 
factory, and as a young and timid apprentice I felt 
that this was the boss, and that it was a pretty good 
firm — as it obviously was, because Roy Fedden was 
in charge of it. Later on I began to realise the great 
things that the company and Roy Fedden and his 
design team were doing in developing the Bristol 
range of radial engines, which led the world and 
established him as a pioneer. 

“ He has been a pioneer in the aircraft industry. He 
has also been something of a stormy petrel, a man 
who has always said what he thinks, and in vivid 
language, and who has not been afraid to say it in the 
seats of the mighty. In that sense he may sometimes 
be regarded as a man who has criticised a great deal, 
but he is a man who has also done a great deal and 
who must be listened to when he criticises. In the 
Paper which he is now going to present he is perhaps 
critical, but we must remember that he speaks from 
a great fund of knowledge and achievement. It gives 
me great pleasure to introduce him to you.” 


(Sir Roy then presented his Paper, which appears 
on pages 140/155.) 


The Chairman remarked that the brilliant light 
in which thev were bathed. which was due to the fact 
that the B.B.C. were recording the proceedings for the 
benefit of posterity, reminded him of the man who 
thought that “ B.B.C.” stood for “ Better be careful ” 
and “I.T.A.” for “Tl try anything”. On the 
present occasion it could safely be said that Sir Roy 
had certainly not been careful, and it might also be 
said that he had tried everything and condemned 
evervbody. At the beginning of his address, however, 
Sir Roy had said that the patient was still far from 
well, and had asked: “I wonder if a little shock 
treatment might help ? ” 

On the present occasion the audience represented 
the patient, because thev represented the aircraft 
industry, though naturally they belonged to the 
25 per cent. that Sir Roy said worked so well, and not 
to the other 75 per cent. The fact remained, however, 
that they represented the aircraft industry, and that 
whatever section of the industry they represented Sir 
Roy would have said something constructive about it. 
They now had the opportunity to say something 
constructive in their turn and to contribute to the 
general theme of Sir Roy’s brilliant Paper. 

The discussion would be opened by Mr. Hollis, 
who represented those “ frustrated Ministry of Supply 
technical types ” referred to by Sir Roy, and he would 
he followed by a “machine tool type”, Mr. 
Chambers. 
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Mr. W. S. Hollis, B.Sc.(Eng.), A.F.R.Ae.S. 
(Assistant Director, Aircraft Production Development 
Directorate, Ministry of Supply) said that they had 
listened to a great deal of commonsense. The Paper 
put forward, in a succinct manner, a great many 
home truths, and all must admire Sir Roy’s perception. 
The Chairman had said that Sir Roy spoke from 
experience ; the deeper their own experience the 
more they would wish to pay tribute to the truth of 
Sir Roy’s judgments. 

Sir Roy’s remarks on the civil aviation side were 
largely true, but Mr. Hollis thought that it was not 
entirely the designers who were at fault; the 
conditions were governed by the changes due to the 
forward planning of the operating lines, which in turn 
affected the designer. It might not be possible for the 
designer to accept the bolder constructional methods 
which the project engineers would like to recommend. 
Firms engaged in civil construction had to provide 
their own economy and must inevitably adopt a 
flexibility in methods to provide for the changing 
circumstance. The solution was to believe in the 
nation’s competitive ability in design and construction 
and to determine to produce what was thought best 
with a sense of urgency. 

In the matter of large integral construction methods, 
Mr. Hollis believed that at one time Britain had a 
lead in thought over America, who had been pre- 
occupied in terms of large forging presses of 80,000 
tons. It was realised here that it would need up to 
40 tons/sq. in. specific pressure for forging strong 
light alloys, so that forged integral wing panels were 
out of the question altogether. There was no doubt 
that greater flexibility of application could be 
achieved by producing slabs which would remain 
dimensionally stabilised after machining, and that 
stretch stabilising should be recommended to secure 
this. Certain firms had been anxious to adopt stretch 
stabilised slab, others had not been so sure about it, 
due to the lack of a background of experience. It 
had, therefore, taken roughly three years to obtain 
that unanimity of opinion which made it possible 
to approach the Northern Aluminium Company with 
a sufficient guarantee of use to take the risk out of 
the speculation and for them to go ahead with the 
provision of stretched stock. The Americans, 
however, with their usual directness, had recognised 
their omission and provided stretch level presses, first 
of 1,500 tons and then of 4,000 tons. The latest, he 
was told, was 15,000 tons, as against the projected 
press in Britain which might be of 4,000 tons or 
perhaps as high as 6,000 tons, and for which it would 
probably be necessary to wait another eighteen 
months. In this country there ought always to be a 
sense of urgency in deciding what to do, and where 
there was a question of adopting one method or 
another, the thing to do was to use both and go ahead 
until the position was resolved ; it was cheaper in the 
long run, whether measured by technical advance or 
the order book. 

He would like to enlarge on the statement in para. 
45.4 of the Paper, concerning the suggested combina- 
tion between the ‘ lash-up’ and electronics. He might 
have misunderstood the Author, but in order to give 




















































a fuller explanation it should be said that no one 
wished to make a machine tool complicated or ex- 
pensive for the sake of impression; if an impression 
was given it would be a bad one in any case. How- 
ever, low friction slideways and motors with high 
torque /low inertia ratio, with the means of obtaining 
reference to the original datum position, were essen- 
tial on any servo system giving accurate reproduc- 
tivity. This was unlikely to be found in rudimentary 
equipment typified by the lash-up housing which had 
had to be used from time to time to get production 
and yet avoid spending a lot of money on production 
methods. 

The machining rig was suitable for special purpose 
applications and was undoubtedly the best way to pro- 
vide the manufacturer with a flexible means for deal- 
ing with the unusual. It was in precision machining, 
however, that electronics would show to the greatest 
advantage in the saving of skill, and naturally pre- 
cision machining was tied to the precision machine 
tool with accurate slideway, the precise movement and 
precise method for measuring this movement for the 
cancellation of signals in the servo system. It called 
for robustness in machining heads, the columns and so 
on. To clear up the point made in the Paper, elec- 
tronics would be chiefly a means of actuating rigs or 
rejuvenating old machine tools. 

Precise methods of electronic control would have to 
be developed and used in connection with the com- 
plex machine tool. That fact had been recognised, and 
Ferranti and E.M.I. were co-operating with the Minis- 
try of Supply in producing the right equipment. The 
American machine tool industry were undertaking 
similar work, and had been more astute and definite 
with exploiting their M.I.T. system. Mr. Chambers, 
who kept himself fully acquainted with development 
across the Atlantic, might be able to show the Con- 
ference where the Americans had used electronics and 
how they had gone ahead, while this country had 
proceeded more slowly. 


Mr. H. A. Chambers (General Manager, Rock- 
well Machine Tool Co. Ltd.) said that they had all 
very much enjoyed the Paper and would all agree 
that the Author was eminently qualified to put for- 
ward the point of view which he did. The Author 
had been critical of the aircraft industry, the Civil 
Service, and the machine tool makers of this country, 
and it was to be hoped that his views would be 
listened to with attention. 

Mr. Chambers wished to show a few examples of 
what was being done in the United States of America. 
Reference was made in the Paper to automation and 
electronic control, and it was important to know what 
other people were doing. A year ago he had said 
that the U.S.A. had ten years’ experience of modern 
machine tools for use in aircraft construction which 
Britain could have for the asking, and he had asked 
whether this country could afford to ignore this. He 
was still of opinion that they could not afford to do 
so. They must not bury their heads in the sand and 
think that they could do better than anyone else. 
They had brains and they had ability, but they were 
short of money. 
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When the United States Government were faced 
with the problem of constructing advanced types of 
aircraft they said to their aircraft industry: “ You 
must get together and decide what you want. Money 
does not matter; whatever you decide on you shall 
have.” The machine tool industry of America took 
note of this and designed certain prototype machines 
to be tried out; some were successful and some were 
not. Eventually they decided that they would make a 
particular type of machine and adopt it as a standard. 
They made 20 machines, each of which was better 
than its predecessor, and they had now produced a 
machine which was electronically controlled and 
which was entirely automatic. 

The British machine tool industry had been criti- 
cised, but if they had had the same opportunities 
that the American Government had put before the 
American machine tool makers they would not have 
been found lacking. The position today was that the 
American Government had placed an order with the 
machine tool industry of the United States for 20 
skin milling machines and 15 Variax machines. How 
many million pounds that represented he did not 
know, but it would enable the aircraft industry of 
America to go ahead and to make their component 
parts much more quickly and cheaply than they could 
be made in this country. 

He did not claim to know anything about aircraft, 
but he did know a little about production engineering. 
The wing skin of an aircraft could, he believed, be 
made in one piece. If it was fabricated, he under- 
stood they would need 1,500 component parts and 
6,000 rivets, Every single rivet seemed to require a 
piece of paper, and if one lost the piece of paper one 
lost the rivet. There should obviously be the pos- 
sibility of a very big saving there. 

(Mr. Chambers then referred to the photographs 
neproduced here). 


(Illustrated top, right) 


2. Precision and machining versatility of the new 
Giddings & Lewis Numericord System of machine tool 
automation are shown by the “plunge”, “channel” and 


“pocket” milling cuts performed by this spar and skin 
milling machine under complete control of a numerically- 
prepared magnetic programme tape. In addition to these 
cuts, the system’s accuracy is demonstrated by the 4- inch 
radius Archimedean spiral seen in the right foreground of 
the aluminium workpiece. Behind this is shown the magnetic 
tape playback unit which controls table and both heads in 
feed, traverse, rise and fall. 

The system is capable of simultaneously controlling as 
many as 5 machine axes, in 3 dimensions and up to 22 
auxiliary machine functions. Even audio commands to the 
machine attendant can be included on the magnetic tape to 
alert him to tool change and machine inspection “ stops ” 
planned into the magnetic tape’s machining programme. 


(Illustrated below) 


1. Previously calculated numerical data from engineering 
drawings of the workpiece, tooling studies and machine 
feed rates— prepared by planning department technicians 
to cover an entire machining programme —are fed into 
the Paper Tape Preparation Unit of this new Giddings 
& Lewis Numericord System of Machine Tool Automation 
by an operator. Using the unit’s 16-key electrical control 
keyboard, she transcribes such data in ordinary decimal 
digital form. The electric typewriter prepares a visual 
checking copy of all data. [Electronic tube - and - relay 
circuits of the unit verify accuracy of all data, indicating 
omission of “plus” and “minus” signs in distance commands, 
locating instances where established feed or distance values 
have been exceeded, checking wrong number of digits and 
improper least significant digit in any command. Super- 
visory circuits in the unit examine all data used in tape 
preparation, perforating additional holes for logical control 
of the system’s electronic computing director. This director, 
with its power supply and magnetic recording units, is seen 
in the background. 
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(Illustrated above) 


3. Claimed to be the world’s finest machine tool to be 
automated by magnetic tape — prepared solely from numer- 
ical data off part drawing, tooling studies and machine 
feed rates—is this Giddings & Lewis Spar and Skin Milling 
machine controlled by the company’s Numericord system. 
Shown on the machine’s table is an integrally ribbed skin 
for the new North American F-100d Super Sabre’s 





horizontal elevator. In such airframe configuration work 
this new system of automation is estimated greatly to reduce 
machining time as compared to operator-controlled methods 
on the same type of machine. Seen at the right, are the 
system’s magnetic tape playback and machine control units, 
which operate all machine axes through servos controlled 
by precision synchros in close-loop, feed-back circuits to 
the tape reading heads. Discriminators constantly compare 
synchro voltage with tape signals to position machine axes 
accurately. 


159 








Mr. R. E. Mills (Assistant Designer, Bristol 
Aircraft Ltd.) mentioned that there were present two 
Past Presidents of the Royal Aeronautical Society 
and two Past Presidents of the Institution of Produc- 
tion Engineers. He was very pleased that this was so 
and hoped sincerely that the wide gulf between 


designers and _ production 
narrowed. 

Reference was made in the Paper to the question of 
detail design, and here something might be done to 
narrow the gulf. At present, in the design of air- 
frames in particular, and also to a very large extent 
on the mechanical side, detail design was given to 
junior men with very little guidance from those above 
them. As Sir Roy had said, people in this country 
were inherently lazy. The consequence was that the 
poor junior draughtsman knocked out a detail which 
he hoped would get past all the various systems 
through which it had to go nowadays, and then, after 
a couple of months or so, the planning engineer came 
to him almost in tears and said; “ Fancy asking us to 
make something to half a thou! It is terrible!” The 
detail draughtsman, not knowing anything about how 
things were made — perhaps even less than the plan- 
ning engineer— said “You can have ten thou.” 
That might sound fantastic, but it was true. It was 
about time that they had in the Institution of Pro- 
duction Engineers people who could take a realistic 
view about design for production, and in the Royal 
Aeronautical Society people who would take a realistic 
view about production from design, If something 
could be done there it would help a great deal. 

His next point was of a much more general nature. 
He thought he was right in saying that in the air- 
craft industry, in spite of what was done by Govern- 
ment departments, policy was largely controlled by 
chief designers and chief engineers. Their views, 
which were based purely on the money return for 
the work which they did, went a long way with the 
Ministry. If chief engineers could be kept to engin- 
eering and not policy-making it would be a great help. 

On the question of automation, at the Margate 
Conference last year there had been provided what 
was probably the most instructive information which 
had ever been given in a short period of time on this 
subject. One point in which Mr. Mills had been 
greatly interested was _ electronically-controlled 
machine tools. Frankly, he could not see the use of 
them. Nowadays, when it was a question of one-offs, 
a skilled man was required to operate the machine 
tool. If that were done away with they would have 
the same machine tool, but it was going to be much 
more expensive, because electronic mechanisms 
would be required to feed in programmes and the like. 
It would need a mathematician to prepare the pro- 
grammes, so that the only result would be to shift the 
skill from one person to another, and the machine 
tool would cost about ten times as much. That was 
fine for the machine tool trade, but no good for the 
builder of aeroplanes ! 


engineers was being 


Mr. W. E. W. Petter (Managing Director, Fol- 
land Aircraft Ltd.) congratulated his old friend, Sir 
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Roy Fedden, on what he described as a very wise 
Paper, packed with experience and good sense. He 
thought that Sir Roy was right in drawing attention to 
the critical difficulty which had to be faced due to the 
shortage of engineers, Sir Roy’s picture of over- 
worked engineers on both design and production was 
absolutely correct. The programmes of work which 
the industry undertook and the tempo of that work 
had to be adjusted until such time as this deficiency 
had been made good. Mr. Petter believed that the 
proportion of those doing good work in the aircraft 
industry was much greater than the 25 per cent. 
mentioned by Sir Roy, though that might not be so in 
the country as a whole. 

This shortage of engineers of the right type made 
itself felt in the Ministries which framed policy as well 
as in the firms. He felt sure that Dr. James would 
obtain the lead for which he had asked at the lun- 
cheon, when he inquired how the universities could 
help. Mr. Petter felt that the trend today might be 
very much towards the scientist. In the old days 
very many good engineers came from Farnborough 
and from apprenticeship schemes in the firms, but 
today the tendency was to channel everyone through 
aerodynamics or other scientific work. He was glad 
that the University of Southampton kept a very defi- 
nite place for engineering training and training in 
design. 

The rationalisation which Sir Roy mentioned might 
be necessary in some degree, but was not going to be 
a full answer unless it was possible to solve the engin- 
eering problem and the problem of getting a larger 
number of technical people to work together as a 
team. With large numbers it was _ increasingly 
difficult. 

Sir Roy had administered shock treatment to the 
aircraft industry, but might not some change in the 
whole atmosphere of the country be necessary before 
the desired improvement in the patient could be 
brought about? It was not possible to produce a 
good design in a firm in which there was no co- 
operation between departments; was it possible to 
have a healthy aircraft industry in a country where 
short hours and crippling taxation were the order of 
the day? It seemed very doubtful, The capital in- 
vestment which could be made in industry in this 
country was pitifully small and profits were largely 
diverted into the Exchequer, so that the position in 
these respects compared very unfavourably with that 
in America. In this country a firm thought it was 
doing well if it acquired two or three large machine 
tools in a year, but small firms ought to be buying at 
least a dozen, and large firms many more. When they 
saw executive engineers having to take their children 
to school in a second-hand car and their wives having 
to work like navvies, whereas in Russia they would 
have half-a-dozen servants to help them, and in 
America, though they would have no servants, they 
would have good cars, and lots of gadgets, the ques- 
tion arose of how such people, taxed to the limit, 
could give of their best. Perhaps, however, they were 
coming to the end of their Cromwellian period and 
an awakening was not far off. He hoped that that 
was true, because until it came he did not think that 











it would be possible to have a really healthy aircraft 
industry. 


Viscount Caldecote (Director, The English 
Electric Co. Ltd.) underlined the point made by Sir 
Roy Fedden and by Mr. Petter of the importance of 
men in the problem under consideration. It seemed 
to him, he said, that all their problems could be 
traced to the lack of suitably trained and qualified 
engineers. If there were not enough wind tunnels 
and computers and presses or whatever it might be 
to do the job it was because people had not demanded 
them, and they had not demanded them because there 
had not been sufficient predominance of the well- 
trained engineer. It all came back in the end to men. 

What was really necessary was to alter the balance 
of men with good brains going into engineering and 
those taking classics, history and economics, so as to 
get more men with good brains into engineering. 
They could all make a contribution to that end by 
emphasising at every possible opportunity to head- 
masters and others the vital importance of engin- 
eering to this country. It was no good having all the 
finer things of life if the country could not support 
itself. They could all make a contribution in that 
direction. He wished that a better example was set 
by the Government, who, though they had moved 
a long way, often appeared to give preference and 
better opportunities to those who were not technically 
trained rather than to the well-qualified engineer. 
If, however, there was more propaganda to impress 
on the young the wonderful opportunities in and the 
tremendous satisfaction offered by the engineering 
profession, it would do more than anything else to 
help to solve the problem. 


Professor E. J. Richards (Professor of Aero- 
nautical Engineering, University of Southampton), 
while agreeing with Sir Roy Fedden completely in the 
shock treatment which he had proposed, felt that it 
might be worth while to add a few figures to the 
statement of the problem, because the amount that 
could be done by improving efficiency was so small 
compared to that which really must be done. Mr. 
Woodward-Nutt, in his paper to the Conference in 
1955, gave figures which indicated that America 
spent 22 times the amount of money on aircraft that 
was spent by this country, which, even making allow- 
ance for the difference in salaries, meant that the 
amount of man-power involved was at least seven 
times that in this country. Even if the Ministry of 
Supply and the industry were made highly efficient, 
he felt that there was a great deal more that had to 
be done. It was obvious that it would not be possible 
to improve the output seven times for the same man- 
power, so that either the taxes must go up and more 
people be employed, or it was necessary to think 
about methods by which we would not require de- 
sign and development teams for every aircraft that 
we needed in service. 

First of all, this raised the question of cutting down 
the number of types. It was easy to say that duplica- 
tion must be avoided and that a number of different 
prototypes must not be produced for the same specifi- 


cation, but he did not think that the Americans cut 
down their number of types very drastically. They 
had a good deal of wastage, and indeed it was the 
only way of ensuring that some of the types turned 
up trumps. In the case of the one aeroplane which 
had been mentioned in the civil field as a great suc- 
cess, it had been touch and go at one stage whether 
work on it would go on. It depended very largely on 
things which could not be predicted, 

He suggested, therefore, that, over and above 
efficiency in every aspect, which he agreed was essen- 
tial, they should do all they could to cut down the 
amount of work which they were trying to do. Since 
the War, the industry had gone in for guided 
weapons, and almost every firm had set up a large 
empire on guided weapons, while still keeping the 
same types of normal aircraft; much effort had also 
been spent on helicopters. Did Sir Roy feel that this 
was right? Professor Richards suggested that they 
should get together with America in order that the 
design and development effort on some types of mili- 
tary aircraft should be shared between the two 
countries. ‘This would ease the burden of develop- 
ment of all types, the real bottleneck, and allow some 
of the present excessive design effort to be guided 
more towards the successful development of the fewer 
types of aircraft so obtained. It was crazy, really, that 
the British and the Americans should be making 
aeroplanes independently. He would suggest, for 
instance, and purely as a provocative proposal, that 
fighters should no longer be designed and developed 
in this country but rather that American fighters be 
bought. He knew that this suggestion needed great 
courage of execution but unless Britain did something 
of that kind, cutting its coat according to its cloth 
and ensuring that it had less work to do, he was sure 
that the other suggestions made by Sir Roy would 
only be nibbling at the problem. 


Mr. F. C. Bartlett (Production Director, Heath- 
we) I:ngineering Co. Ltd.) said he represented that 
much-maligned class, the contract toolmaker. Since 
the Author of the Paper had been so outspoken, Mr. 
Bartlett would like to say categorically that the air- 
craft industry today was wasting Britain’s toolmaking 
capacity. His experience went back to the days when 
he had been concerned with Sir Roy’s own machine, 
the “ Blenheim ” and later Sir Walter Puckey and he 
had discussed the production of bomb carriers for 
the “ Halifax” and so on, up to the latest machines 
being produced. He said that to show his qualifica- 
tions for saying what he was going to say. 

Mr. Mills referred to the bad drafting of detail 
parts. Many toolmaking firms in this country would 
say that lots of parts for which tools had to be pro- 
vided were absurd in their shape and also suffered 
on occasion in the number of degrees contained in a 
circle, sometimes 360 degrees, others more or less. 
The number of thousandths in an inch depended upon 
the experience of those who were dealing with the 
drafting of the part. His suggestion would be that 
the aircraft industry should have good detail 
draughtsmen originally, preferably with shop experi- 
ence; after that, good planning engineers with the 
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same qualification, because the draughtsmen referred 
to by Mr. Mills were not always apparently con- 
cerned as to whether a part could be made or not. 
Thus a bad designer would produce an extremely 
difficult part, for example; this would be passed to 
the planning engineer who, if he lacked the necessary 
experience, would blithely put down a series of 
operations which according to his planning remarks 
would ultimately result in this absurd part being 
produced. These planning sheets were then handed 
over to, say, an inexperienced tool-draughtsman, who 
would endeavour to draw up a tool which would 
produce the part in question. 

After all- these efforts, the resultant tool design was 
handed to the poor toolmaker, who did his best to 
produce tools for a part which, although absurd in 
shape, could probably have been designed much 
more simply with the ultimate toolmaking difficulties 
in mind. 

The accusation which Mr. Bartlett brought against 
the aircraft industry was that they were not con- 
sistent in the way in which their tools should be 
made. If some central toolmaking body could be 
formed (on the lines suggested by the late Mr. G. C. 
Trowbridge during the late War) for producing special 
tools for the aircraft industry, not so many tools 
would have to be made, but efficient tools would be 
provided. 

Some firms used lofts, which in Mr, Bartlett’s view 
were very good, but again all firms did not use them; 
some still used the old-fashioned method of having 
drawings with ordinates and when two men laid 
them out side by side they would not agree. How 
many times were references gauges made which would 
not even go into the main structure, or alternatively 
main structure jigs made which would not accept the 
appropriate reference, simply because somebody 
lacked the necessary knowledge and/or experience 
for designing them correctly in the first instance? 

He suggested, therefore, that all the firms in this 
country should combine to get out a unified form of 
tooling, so far as they were able to do so, and should 
adopt one particular method of lofting, if that was to 
be the decision, so that the tool-makers could use 
their skill for the aircraft industry to the best of their 
ability and so that none of their time would be wasted. 


Mr. R. L. Lickley (Chief Engineer, The Fairey 
Aviation Co. Ltd.) supported what Mr. Petter had 
said about the need for manpower, but felt the 
Paper put forward far too gloomy a view of the pre- 
sent state of the aircraft industry. He did not be- 
lieve that the state of the industry had, since the 
War, been as bad as was suggested, and he was certain 
that far more than 25 per cent. of the people that he 
knew in all sections of the industry worked hard at 
all hours of the day and night. 

In trying to get people to enter the aircraft in- 
dustry they were competing against many other engin- 
eering industries, and in particular the atomic energy 
people, who were taking a great many good men. 
They must be cautious about a continual stream of 
criticism of the aircraft industry. The present Paper, 
as he read it, suggested that the whole of the design 
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and production organisations needed reshuffling, that 
fewer jobs should be done because it was not possible 
to do all the jobs properly, and that if they did as 
the Americans did they would be better off. He 
thought that that was quite wrong; and, what was 
more important, if he were a youngster thinking of 
going into engineering and read the Paper he would 
not go into the aircraft industry but into some other 
which was praised as being wonderful. If they were 
to get people into the aircraft industry they must do 
more to publicise its triumphs, of which there had 
been a great many since the War, rather than point 
out supposed shortcomings. 


Mr. W. J. Morgan (General Manager, Machine 
Tool Trades Association) said that it might well be 
supposed that there were many things in the Paper 
which he could discuss, but he would content himself 
with dealing with one or two, He had been glad to 
hear Sir Roy say that he had been to the two Machine 
Tool Exhibitions held since the War, and offered to 
Sir Roy and to everyone present an invitation to see 
the continued progress of the machine tool industry 
at the exhibition to be held commencing 22nd June. 
It would be found that the machine tool trades had 
not been so backward in some respects as might be 
supposed from what was said in the Paper. 

The machine tool industry used designers and 
draughtsmen and engineers and was also desperately 
short of them. If there was any designer in the world 
who was overworked today it was the poor machine 
tool engineer, who was trying to keep up with the 
demands of every other engineering industry, each 
one of which thought that the machine tool industry 
should drop everything else in order to satisfy its 
particular requirements. 

He felt sure that Sir Roy did not intend them to 
take seriously the suggestion that the machine tool 
engineer should set himself up as an electronic 
designer. The machine tool industry was dealing with 
the problem in another way, which he was sure was 
the right one and which was on the lines of that 
adopted in America. Through the courtesy and kind- 
ness of the Director of Guided Weapons and Elec- 
tronics, they were enjoying the closest possible co- 
operation from those experts who had done so much 
good work in that field and who were anxious that 
the inventions and ideas evolved for purely defence 
purposes should be placed, within the limits allowed 
by considerations of security, at the disposal of 
machine tool engineers. That was being done. 


Sir Roy Fedden, in reply, said that many of the 
views expressed in the discussion had been a confirma- 
tion of, elaboration of, or a new slant on, things which 
he had tried to say in the Paper. If Mr. Hollis 
would refer to the full text of the Paper, he would see 
that it emphasised the importance of drawing up 
specifications correctly initially, and the difficulties 
caused by issuing a specification and then changing 
the type afterwards. It all came back to the necessity 
for collaboration and understanding between the 
customer and the supplier. 

Mr. Hollis had given useful facts and figures about 











stretch presses. Sir Roy was aware that in the U.S.A. 
the engineering section of the Pentagon had been 
long-sighted in ordering a range of special machine 
tools, and there were people there with a deep 
knowledge of their subject. He had called attention 
to the five-year committee because he thought it was 
lamentable that that argument should have gone on 
without any action. This country could not spend 
money rashly, but the problem was so tremendous 
and so important that we should have the courage 
to embark upon one press. He would not take up 
further time by discussing that, but he well 
remembered all the talk in the Press about cylinder 
head milling and the waste of money on forged heads 
which went on before the War, and was eventually 
proved to be entirely wrong. 

He agreed that the final type of machine tool to 
which he referred would have to be properly designed. 
People with the necessary machine tool experience 
should get all the background and experience which 
was available from electronic specialist firms. He was 
familiar with the work which had already been done 
by Scott and Lawrence in this respect in collaboration 
with E.M.I. and the machines which were being 
produced as a result of this collaboration. 

Many of the audience would be familiar with the 
type of machine to which Mr. Chambers referred. 
We should all like to have as much money as possible 
for such new projects, but he did not think that our 
troubles were due to lack of money ; he was firmly 
of the opinion that they had been caused mainly by 
indecision, and in many cases to backing the wrong 
horse, 

Mr. Mills’s point about detail designers was very 
important, and was closely allied to Mr. Bartlett’s 
comment that a good deal of the detail design of the 
jig and tool drawings was done without proper super- 
vision and without suitable thought about production. 
Something could be done there at once which would 
do a great deal to help the position. The S.B.A.C. 
and the Royal Aeronautical Society could collaborate 
on a special set of courses. They might not have the 
staff themselves to undertake that work, but there 
were many places where excellent collaboration 
would be available to teach detail draughtsmen and 
the supervision of detail drafting, which was even 
more important than the draughtsmen themselves. 

It would not take too long to deal with Mr. Mills’s 
comment on the electronic control of machines, but 
he felt, and he believed that many others present 
would feel, that our future depended to some extent 
on single-purpose tools, electronically controlled, and 
that they need not be extremely expensive. 

Mr. Petter emphasised the need for better 
engineers. Sir Roy had tried to bring that out in the 
Payer and had said what he felt about it on many 
previous occasions. He believed that the need for 
really sound engineers was more important than the 
need for specialists. He agreed that it would be 
difficult to get the sort of keenness and imagination 
required in the aircraft industry unless the whole 
country was willing to wake up and take life more 
seriously and get more fun out of it by working 
harder ; but was it not better that the aircraft industry 


should set the example ? Somebody had to make a 
Start. 

From what he had said, Sir Roy gathered that Mr. 
Lickley thought he had run the aircraft industry 
down, but in fact he had had a wonderful life in it 
and he had always said it provided one of the finest 
careers in the world. He had said several times in the 
present Paper what a worthwhile and enthralling 
profession it could be. The fact that it had not tackled 
the job in a far-seeing way during the last few years 
did not make it any the less satisfying as a profession. 

Both Mr. Petter and Mr. Lickley felt that his 
figure of 25°/, for those who worked hard was too 
low, Sir Roy had raised the matter with several exper- 
ienced friends before deciding upon any figure. He 
suggested that Mr. Petter and Mr. Lickley were 
dealing day-to-day, for the most part, with managers, 
designers and their own experienced people, and, 
taking an overall figure for the whole plant they were 
probably not in close personal contact with more than 
10 to 15° of their staff. In giving a figure of 25%, 
which he still believed to be correct, Sir Roy had had 
in mind the whole labour force of the industry. He 
would sincerely like to believe that Mr. Lickley was 
right and that he himself was wrong, but he was sure 
this was not the case. In putting forward these 
statements, his one object was to make a contribution 
to the aircraft industry, of which he was tremendously 
proud and in which he had spent his whole life. 

Broadly speaking, he had given the facts as he 
knew them in regard to the numbers of fighters and 
bombers. This country had never been in that position 
before in the whole of the period during which he had 
had anything to do with the aircraft industry ; never 
before at a critical time had we been so short of an 
adequate Air Force and of the right type of machines 
for the Services. That was a very sobering thought 
which must be recognised. He might be wrong about 
why it had happened, but he did not believe that 
he was; he believed it was because our policy 
decisions and leadership had not been correct. 

Professor Richards had made a number of sugges- 
tions. Sir Roy was not keen about cutting down the 
number of prototypes ; he had been talking more 
about the number of types of machine which went 
into production, He did not want to refer to specific 
machines and had kept away from doing so in his 
Paper, but there were plenty of examples which could 
be given over the last seven years. There had been 
very few occasions when there had been too many 
prototypes ; the trouble had been that when a proto- 
type had not been satisfactory it had been pursued 
for too long, and a decision had not been made about 
production early enough, or the specification had been 
excessively altered. 

Professor Richards’ suggestion about collaboration 
with America was one which Sir Roy had already 
discussed elsewhere. There were certain post-war 
Service aircraft — carrier types, for example — of 
which this country had not yet touched the fringe 
and on which American help ought to be sought. But 
there was the difficult question that arose from com- 
petition in the civil aircraft market. It was difficult 
to expect hard-headed American constructors to 
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collaborate and give British firms all the help which 
was wanted, for example, on Naval machines, when 
they were competing with them all the time in world 
markets for civil aircraft. 

He thought that Mr. Bartlett’s points were good 
ones. A great deal could be done to bring sanity, 
rationalisation and sense into tooling design, and 
aircraft detail design generally. Training courses 
within industry would help here considerably. He had 
gone into them in some detail in the Paper and had 
tried to show that we had not been very practical 
in tackling the job of upgrading and training people. 
We had talked about it but had not done much about 
it so far. 

In spite of what Mr. Lickley had said, Sir Roy 
insisted that he was not crazy about American 
methods and he did not say that the only answer was 
slavishly to copy them ; but when something which 
had very likely emanated from this country had been 
“ productionised ”’ and rationalised in America, he 
deplored the practice of running it down for two or 
three years before finally adopting it here. He could 
give many examples of that kind which had occurred 
in the last few years, such as equipment for surface 
finishing, crack testing, strain gauging and now com- 
puting. These had all been developed into common- 
sense practical jobs by the Americans. Three of them 
had been designed, made and developed in this 
country, but we had not had the imagination to 
rationalise them or to put them into a form in which 
they could be employed cheaply in production. 

He hoped to visit the Machine Tool Exhibition 
next June. He had been to several since the war and 
had many friends in the machine tool industry ; but 
when going round works recently, he had been 
distressed to see so many foreign machine tools which 
had been introduced into British aircraft plants during 
the last few years. These types of special purpose 
machines were going to become more and more 
important and would play a greater part in the 
production of the new family of aircraft and engines. 
He hoped that at the next Machine Tool Exhibition 
he would find that some of the British firms who had 
the ability to design such machines would come 
forward with samples of suitable types for modern 
aircraft and aero engines. 


The Chairman, in closing the session, said that 
the meeting reminded him of an aircraft programme. 
It started late, they had discussed everything under 
the sun, and they delivered late. He did not intend 
to sum up, because he felt that enough had been 
said. Generally speaking, Sir Roy had cast his flail 
over a very wide area, perhaps too wide to suit Mr. 
Lickley, who had felt that Sir Roy was being a little 
unfair to the aircraft industry generally. Many of 
those present would have chastised at some time or 
other some other section of the industry. That would 
always happen and probably made for a healthy in- 
dustry. No doubt they would go on criticising each 
other, and perhaps other sections of industry as well. 

Dealing with Mr. Petter’s point, and to some extent 
in support of Mr. Lickley, it might be said that some 
of the problems of the aircraft industry were very 
similar to the problems of other industries today in 
this country. There were national reasons for that, 
and Mr. Petter’s wise words, which were obviously 
appreciated by everyone, struck home, because some 
of the problems were not being discussed in a paro- 
chial sense and were part of bigger problems. The 
aircraft industry would increase its stature not in a 
closed circuit, but in relation to other industries which 
would become of increasing importance for the air- 
craft industry, which could not live by internal 
activities alone. 

Sir Roy had covered a very wide area with criti- 
cism, and had perhaps, as Mr. Lickley said, criticised 
unduly some sections of the aircraft industry and 
perhaps some of the achievements of the industry. 
It was necessary to bear in mind, however, Sir Roy’s 
unrivalled position for finding out what was wrong 
and suggesting what might be better. They would 
all, including Mr. Lickley, be grateful to him for his 
presence that afternoon and for giving them a very 
great deal of information which each one of them in 
his particular area, and many of them in many areas, 
would look at to see whether there was something 
which they could do better. That was the purpose 
of the Lord Sempill Paper, and it had been admirably 
achieved. Lord Sempill would certainly agree that 
the Paper had been a masterly beginning to the 
Sempill series. 

The Conference then adjourned for tea, 
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PART I — BACKGROUND 


IME, in aircraft production, will always be a vital 

factor and if military and commercial aircraft 
continue to develop at the present rate it is essential 
that aircraft production techniques are developed to 
keep pace and the effort to save time will have to be 
maintained at a high level. However, those who 
design and build aircraft are only human, so there 
must be many ways of saving time by improving our 
organisation and methods. 

Aircraft firms, from the very beginning, have had to 
deal with a product that is constantly changing but 
must be manufactured to the bighest standards. If 
you examine the history of the industry from 1914, 
you will find it has passed from full production to no 
production at short intervals as the international 
situation changed. Fig. 1 clearly shows this trend 
and the amazing fluctuations, No figures were 
published after 1945 so that the curve is imaginary. 

The first real test of the industry came in the 1914 
War, when it was admitted that aircraft were a vital 
factor in attack and defence, although little, if any, 





encouragement had been given to the pioneers to 
develop military aircraft. By 1917, 26,000 aircraft 
were built in one year. After 1918 production was 
reduced to a trickle and the majority of the labour 
dispersed. 

A period of comparative quiet continued until the 
crisis of 1935, which found the country with very 
few aircraft and very limited production facilities. 

The industry was faced with expansion problems, 
made more difficult by dispersal, lack of trained 
labour, material and machine tools. However, by 
1943 a production rate of 26,000 aircraft per annum 
was again reached, of machines in no way comparable 
to the 1914 vintage. 

It is interesting to note here that a Productivity 
Team from the U.S.A. visited this country to see how 
it was possible, in conditions of blackout and bombing, 
to achieve an output per man which, in a number of 
cases, was higher than in the American industry at 
that time. 

This effort continued until about 1945, when the 
industry was again shut down and the majority of the 
2,000,000 labour force dispersed. 
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the fluctuations in the 
aircraft industry from 
1914 to the present day. ‘iat 


It was thought at that time that building com- 
mercial transport aircraft in production quantities 
might be possible, but the lead the Americans had 
obtained and the War surplus aircraft available made 
this impossible. 


Since this period, some notable progress has been 
made, but no real production of transport aircraft 
has been started and the orders to date are for 
comparatively small numbers. About 1948 another 
expansion programme started, this time on a new 
breed of aircraft which were only in their develop- 
ment stages. These aircraft had to be developed and 
built at one and the same time and the industry has 
been criticised for not solving all these problems 
without running into difficulty. 


There must be many people present who have lived 
through the effort and disappointment of these cycles 
who realise what the industry can do, given the 
opportunity. Let us hope that it will not be another 
War that makes the country realise that goods as 
well as passengers can be transported by air. The 
Berlin Airlift was a pointer in this direction which 
we must not ignore. 

To illustrate the development of the industry in 
more detail, it is interesting to study the history of the 
Fairey Aviation Company, of which I have more 
knowledge, but which is typical of most. 


The curve of output shown in Fig. 2 shows a similar 
trend to the period from 1935 - 1945, when dispersal 
units and shadow factories were in full production, 
and indicates the magnitude of the effort. 

It is very interesting to note that in 1935 we had, 
in an advanced state of manufacture, a four-engined 
pressurised airliner which even today has a modern 
appearance. This was cancelled due to the War 
emergency and the privilege of building transport 


166 





1933 

1934 

1935 
1955 


” 
oo 














jo 0 . o 7° ry rs rc 700 70 70 760 


Fig. 2. Graph showing the saving in manhours when 
building aircraft in production as against small batches. 
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aircraft was handed to our American friends, who 
have made full use of their experience. 

Fig. 2, which is based on well-known statistics, 
illustrates the saving of time and money from 
which the country will benefit if reasonable quantities 
of the same type of aircraft are built. 

Savings are also considerable in other directions, as 
when building small quantities nearly all the work is 
done by skilled labour which is in short supply, but 
with larger quantities it is possible to tool assemblies 
and details so that a lower grade of labour can be 
employed, thus helping the national effort. One 
could enlarge on this subject for hours, but to every- 
one it must be obvious that the advantages in time and 
cost are enormous. 

Our lifeline in the past has been the Merchant 


Fig. 5. 


Fig. 6. Typical standard jig base used for the majority of 
envelope type jigs. 


Navy. It is now clear to a growing number of people 
that part, at least, of our lifeline, is now air transport. 
It can be proved, even today, that it is cheaper, 
safer, more reliable and infinitely quicker to transport 
certain classes of goods by air, and the following two 
examples of which we have had experience indicate 
that there is ample opportunity, once this has been 
fully exploited and suitable aircraft are available. 

We are shipping consignments of Fairey Hydro 
Boosters to Canada by air in three days instead of 
twenty-three days taken by sea, and the air transport 
is cheaper. This is due to the fact that only light 
packing is required for shipment by air, which saves 
labour and material on heavy packing cases, which 
also means that the wood for these cases does not 
have to be imported. 


Rotodyne. 
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We have a similar case of shipping aircraft parts 
to Belgium. They are packed at Blackbushe and 
flown straight to the factory in which they are used, 
in a few hours. Shipment by sea would mean heavy 
packing cases and weeks of delay. We find that we 
can also send goods from Lonpon to MANCHESTER 
cheaper by air than by passenger train in a quarter 
of the time. 


It is evident that the day is not far off when certain 
classes of goods will all be shipped by air, so that a 
Transport Fleet will be as vital to our export trade 
as it already is to our national safety. Vast sums of 
money could be saved in the long run by a bold 
policy to equip this country with a Transport Fleet, 
both commercial and military, Many people have 
already said this. What is needed now is action, 
supported by the growing wave of public opinion. 
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Fig. 7. Use of the Fairey three-di ional 
lofting equipment for marking out jig skins. 


PART II — ORGANISATION 


I have tried very briefly to show that the history 
of the industry has been intimately connected with 
the national safety and what is needed today is a 
steady production of commercial aircraft, so that 
production labour is maintained and the industry is 
strong to deal with emergencies. 

It was during the expansion which started in 1935, 
and the production and tooling effort of the War 
period, that made us realise that a method was 
needed whereby aircraft could be built more 
accurately, so that we could, from the beginning of a 
production contract, achieve good interchangeability, 
not only of components, but of detail parts and sub- 
assemblies. 

This is essential to good production and a tre- 
mendous asset to the operator of the aircraft. 








Fig. 8. Use of the Fairey three-dimensional 
lofting equipment for marking out jig skins. 














Fig. 9. Jig building and three-dimensional 
lofting equipment for setting jig pick-ups. 


During this period we had a wide variety of 
experience and produced 10 different aircraft, in 
quantity, in 10 years. 

In 1944 I was also able to study the methods of 12 
American aircraft factories in full production. At 
that time their organisation varied widely, but their 
methods were similar to ours. 

It should not be forgotten that it was the orders 
from this country and France which started the 
expansion of the American aircraft industry before 
the U.S.A. entered the War. 

There were many problems to solve during the 
War, but the three outstanding ones, in my opinion, 
were as follows :- 

1. To produce aircraft with unskilled labour, good 
sub-assemblies were essential, but in the majority 
of cases these had to be developed as production 
progressed; and to get modifications to an 
existing design is always difficult, once produc- 
tion has started and the technical labour 
transferred to another type. 

2. To organise Stores and Progress so that details 
are available in the right place at the right 
time; when this means the turnover of tens of 
thousands of parts in small batches subject to 
constant modification, the foundation on which 
this organisation rests is very important, and is a 
source of trouble in most factories. 

3. To build a series of aircraft of the same shape 
so that flight tests are reduced to an absolute 
minimum, as the number of flight tests due to 
variations in control surfaces, etc., were far too 
many. 

These problems were faced by all firms in varying 
degrees and I will describe briefly how we have 
modified our organisation in an effort to deal with 
them. 

Since 1945 we have built seven types of aircraft, 
two of which have been built in quantity, so we have 
had the opportunity to develop our ideas. 








I must make it quite clear that to achieve any 
success in this it is essential to have the full under- 
standing and co-operation of the Design, Inspection 
and Works staff. The days have gone when one man 
could design an aeroplane. Today, many sections of 
Design, Development and Manufacturing organisation 
contribute to the completed job, and it is the effective 
use of this effort which is most important. I 
think time can still be saved by a well integrated 
organisation working to a definite plan from top to 
bottom with as much individual responsibility as 
possible, as there is no substitute for individual 
initiative and leadership. 

In order to achieve this we have modified our 
systems and organisation several times and no doubt 
shall continue to do so, but we now have a parallel 
organisation in all our factories, which helps consider- 
ably the interchange and co-ordination of effort at all 
levels. 

A brief outline of the organisation is as follows :- 

The Design Office is divided by types of aircraft, 
each section being led by a Designer, Chief Stressman 
and Design Section Leaders, backed up by Develop- 
ment Test and Structural Test, etc. Working closely 
with this group is the Production Development 
Section which is responsible for all tool design and 
development. 

On prototypes they work with the Experimental 
Shop and with Production Shops as soon as a type 
is released for production. By this means we have a 
valuable continuity in the tool development from 
prototype to production. 

The group is sub-divided into sections, consisting of 
Assembly Development and Installation, who work in 
the Design Office, Machining Development, Plate 
Development, Plastic Development, and numerous 
other groups who are called in wherever and when- 
ever their services are required, 

Mr. Gregory will describe in more detail the 
activities of some of these groups. 
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By this means, assembly, sub-assembly, and inter- 
changeability aspects of design and also types and 
designs of assembly jigs are studied from the very 
start of a project. This means that there is time to 
lay out jigs and obtain lofting information before the 
loft is busy on detail lofting. In most cases jigs in 
skeleton form for prototypes are available before 
the detail parts are ready for assembly. 

The Planning and Ratefixing Department work 
closely with Production Development. They prepare 
all Detail Process Sheets and order the Tools. They 
also compile Group Requisitions on which assembly 
operations are based from Design information on 
Details, and sequence of operations on assemblies 
supplied by Production Development. From. this 
information they prepare time studies, jig require- 
ments and shop loading. 

This system has the advantage that the Ratefixing 
Department is working to realistic up-to-date planning 
and has full control of all shop operations and 
modifications. 

The Finished Part Stores and Progress, which are 
combined, are also in the picture from the beginning 
of a production type, as the Stores are organised so 
that each Department building a component or group 
of components is self-contained with Stores and 
Progress, Inspection, Planning, Ratefixing and Shop 
Supervision. These Progress Stores deal with all 
phases of the work on their particular Section, in- 
cluding Spares, Modifications, etc. 

The Stores are located in the Assembly Department 
they serve and the Stores control has a visible record 
system showing the position on each group, and on a 
new type, also, the position of the tools. 

From the above you will note that we have no 
separate Detail Shops, but all work, except that 
requiring~ special equipment like the Press and 
Machine Shop, is done in one Department on a 
component or group of components, including 
installation and testing. 

We have found this far more effective from all 
points of view, as all concerned, from the Design 
Section Leader, Assembly Development Engineer, 
Planning and_ Ratefixing, Shop Supervision, 
Inspection, Stores and Progress form a very effective 
team with the maximum interest and individual 
responsibility. This, I think, makes the job more 
interesting and encourages those concerned to get 
things done, and the foremen get maximum help 
which they need when starting a new type. 


PART III — METHODS 


I will now return to the design and building of 
assembly jigs. 

The industry, as we all know, must be flexible, so 
the flexibility and mobility of the tooling is very 
important. Starting a new type in production which 
requires large assembly jigs permanently fixed to the 
floor means being right first time with shop layouts, 
and any dispersal or expansion is a major operation. 

Sometimes these jigs are stronger than the sub- 
assemblies mounted in them, so that the components 
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become distorted during assembly and when 
completed and released, trouble is experienced with 
interchangeability. It is far better to make the 
sub-assemblies right, as no amount of clamping and 
pulling will correct a component which has not 
started right in the first place. 

If sub-assemblies are accurate, very simple final 
assembly jigs can be designed. 

The construction of these jigs has always been 
difficult, especially on large aircraft. A wide variety 
have been used in the past, and the type we have 
employed until recently have not been stiff structures, 
but fixed to the floor, so that they are difficult to move 
or disperse to other factories. 

They were set by large references which were 
subject to distortion and never available for the first 
jigs, so these were set up and checked by standard 
shop equipment, quite often with the aid of wires and 
plumb bobs. Everything had to be designed from 
scratch and very few standards were used. 

There were separate supports for all frames and 
ribs, and quite often the structure of the jig was 
inside the component which makes access very 
difficult. 

The skin was assembled as the last operation, so 
that any variation in the structure was reflected in 
the shape of the component. 


Fig. 10. Envelope jig with the skins assembled ready for 
assembly of the frames. 





























The increasing speed of aircraft, and the trouble 
we had experienced with flight testing due to varia- 
tions in shape of control surfaces, etc., made it 
essential to improve our methods and we decided to 
try and develop a system of building accurate com- 
ponents from the start of a prototype or production 
aircraft. We have worked on this for a number of 
years and at the beginning studied dozens of designs 
and combinations of structures, but all locating from 
the outside in order to maintain a constant outside 
shape. 

We have now developed our methods and equip- 
ment so that the building of jigs is a process assisted 
by a series of jig-building machines. 

The latest aircraft we have built in production 
using this process is the Gannet, on which we have 
achieved a standard of mechanical and aerodynamic 
interchangeability better than we thought possible. 
We have also used these methods on the Delta F.D. 1 
and the Rotodyne. 

I will describe very briefly how this is done. 

All jigs are built on standard bases of square 
sections. The square section has proved far superior 
to round sections as it provides datum faces and it is 
much easier to add lugs, clamps, location points, etc. 

These bases are on three legs, so are very portable, 
which makes rearrangement of the shop or dispersal a 
simple operation. On very large jigs, more legs can 
he added, but levelling up is then required. 

We have found that by location on the outside 
of a component, or on the top of a floor structure, 
ete., a very satisfactory assembly jig can be designed, 
which can make full use of standard components as 
the designs fall into a pattern. 

The advantage of locating from the outside is that 
(a) you control very accurately the outside shape 
and (b) the outside shape is usually settled first, so 
work can start on jigs long hefore it would be possible 
to design a jig picking up detail components, 


Fig. 11. Typical aircraft assembly in an 


envelope jig. 


If the outside location is an open structure you can 
only clamp the skin with limited control of the shape. 

If you make the outside locations a complete 
surface. you have complete control of the skin, 
especially light gauges and can, on this surface, mark 
out the skin of the aircraft with all cleavage lines, 
cut-outs, frame spacing, etc. As this information 
has to be obtained sooner or later, why not sort it all 
out while the detail parts are being made, so that 
when they are complete you can offer them up to this 
surface to check their shape, etc.? 

All this information can also be checked by 
Inspection and is a permanent record. 

To build jigs of this type, full use is made of the loft 
who supply former shapes to jig data sheets supplied 
by the Assembly Development Engineers. The formers 
are then made in suitable material and assembled 
on a standard jig base by standard fixings using the jig 
building equipment we have developed for the 
purpose. 

The jig building machines can be assembled to any 
base by standard locations and used for adding 
pick-ups, modifications and also for referencing. 

Imagine the advantage of being able to clamp a 
standard machine to any jig in production and 
check or add pick-ups, cut-outs, etc. ! 

These jig building machines have also been 
developed for marking out the jig surface, which we 
call 3-dimensional _ lofting. Components are 
dimensioned as far as possible from the three datum 
faces of the jig building machine. 

During marking out all drawings are checked, 
errors corrected, and all this information is checked 
and passed by Inspection before work starts on the 
assembly of the component. 

This has to be done even on prototypes, where it is 
usually repeated on each machine as it is built, but 
once the jig surface has been marked out you have a 
permanent record for building two or more aircraft. 
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Even on heavy gauge skins which have been 
accurately preformed and do not require support, 
lofting and checking their shape, etc., has many 
advantages. 

When the jig surface is single curvature, skins can 
be rolled or stretched ; when double curvature, skins 
can be stretched or if preferred made of glass cloth 
resin reinforced which can be made on a plaster 
model, which is a convenient method of dealing with 
different shapes. The drop hammer tools or form 
tools can be made from the jig surface or the plaster 
model. 


When the jig surface is complete it is a simple 
matter to clamp the skin in place. Suitable tooling 
holes are made for this, and the longerons, formers, 
etc., are clamped to the skin. 

Access to drilling and rivets, etc., is made through 
the jig skin which is marked on the back with the 
length and size of fastenings, which further assists 
assembly. 


When tools are made for sticking, welding or any 
other process the same methods can be applied and 
the jig building machine and lofting equipment used 
to obtain an accurate start, and the convenience of 
being able to use the same equipment for checking 
and modification during production will be 
appreciated. 

When components are built of steel the necessity to 
start right is even more important, and we have found 
this a great advantage in the steel components we 
have already built, using envelope jigs as the necessity 
for trimming and setting components on assembly is 
eliminated. 


If you can build sub-assemblies which are closely 
controlled for shape and profile and can rely on 
repeating this in production quantities, the need for 
elaborate final assembly jigs is eliminated. 


All that is required is a means of levelling the sub- 
assemblies, picking up strong points, and providing 
suitable gauges to check important pick-ups or faces. 

By this means you have maximum simplicity of jig 
and maximum accessibility, with the advantage of 
being able to check groups of pick-ups like wing 
attachments for distortion, during assembly. 


It is possible to use this method on a wide variety 
of components if holes or tooling attachments are 
allowed for during design. These can be used later 
for repair and maintenance. 


In order to follow the sequence of operations 
described I will show a series of slides dealing with a 
particular component and a number of other slides 
showing some typical jigs, etc., some of which show 
the building of the first Rotodyne which has a fuselage 
60 ft. long. 


These methods and the jig building and 
3-dimensional lofting equipment are covered by 
patents. Some firms have already made use of this 
equipment and we are always pleased to help anyone 
who is interested as we now have a wide variety of 
experience. 

I have tried to show that the aircraft industry has 
the background to build all the aircraft required by 
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this country and many others, but we must build in 
production quantities if we are to be successful, as 
that is the best way to save time and get a good 
return for the money spent. 


PART IV — PRODUCTS 


In the foregoing review, we have endeavoured to 
show the organisation and methods which we employ, 
with emphasis on the assembly jigging approach. 

I am now going to describe some interesting pro- 
ducts, using well-established manufacturing tech- 
niques, and also special purpose machine tools which 
we have designed and produced. Regarding the 
latter, we are fortunate in having a well-equipped 
Machine Tool Division as an adjunct to our normal 
facilities, 

I will also describe in some detail the problems of 
machining which have arisen from the increasing use 
of Integral Construction —a subject which has been 
discussed at previous Conferences in this University. 


Rubber Bolster 


There is no need to dwell upon the techniques 
employed in producing pressings by the use of rubber 
as a fluid pressure medium, but it often occurs to us 
in studying other Companies’ methods of production, 
that full use is not being made of utilising the rubber 
either as a punch or die, as the case may be, or as a 
means of applying pressure to the draw face and 
punch. This I will briefly touch upon by describing 
the slide showing a typical tool. However, before 
doing this, a brief description of the press we use 
is perhaps necessary. 

This is a four column upstroke press, of 4,000 tons 
capacity, giving *7 to ‘8 tons per sq. inch applied 
pressure to the rubber. The depth of rubber is 19”, 
which is made of 1” layers vulcanized together. 


Typical Tool 


The draw tool which we have seen on this slide is 
for the production of a pressing in DTD.610 material, 
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Fig. 12. Re-entrant diaphragm produced on the rubber 
bolster press. 
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Fig. 13. Investment casting of wing attachment fitting 


where pressure rings in a standard tool would be 
necessary. This was manufactured speedily in our 
Block Shop from laminated phenolic sheet, using 
standard woodworking machinery. Since loft tem- 
plates are used, no tool drawings are required. 

The blank holding pressure is applied at the same 
time as pressure is applied to the punch, and by this 
means we are able to produce a pressing involving a 
draw which otherwise could only be produced either 
on a single or double acting power press, using con- 
ventional press tools. 


Typical Heavy Gauge Pressings 


(a) We have illustrated a pressing (Fig. 12) which 
is produced from }” thick AW3 material. 
The blank size is 4ft.X3ft. with a 19” dia. 
hole routed before pressing. 

The pressing is formed on a concrete block, 
the rubber being the punch in this case. 
A sample of this is exhibited. 
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Fig. 14. Oleo outer casing and slug after trepan boring. 





(b) The next slide illustrates a pressing and the 
type of tool used. This part is made from 
4” thick AW3 material, 2ft. X 2ft., and is 
produced on the tool illustrated. To be quite 
honest, we have been astounded at the result 
that has been obtained. A sample of this is 
also exhibited. 


ig) 
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A further pressing, as shown, is made from 
#” thick AW3 material and from a blank of 
5ft. diameter. 

The blank is routed to shape, including the 
flanged holes, which are formed individually 
on a small press in the flat, and the whole is 
then formed to shape on the rubber bolster. 
This is shown to give you some idea of the size 
of a pressing, and is again exhibited. 


Investment Castings 


Tests have shown the reliability which can be 
obtained in high tensile steel castings and has pro- 
moted their development and use for aircraft 
structural parts — with tensile strengths as high as 
60 to 75 tons per square inch. 

The principal advantage in the use of steel castings 
—— as you are no doubt aware — is obtained only when 
a considerable reduction in the number of surfaces to 
be machined can be effected, and for this a method 
such as the investment process using expendable 
patterns, is necessary to meet the “ general limits ” 
normally specified on aircraft fitting drawings. 

First approval for the use of this process for 
high tensile steel aircraft structural fittings was 
given by the Ministry of Supply in 1950, and 
there has now been’ some _ five’ years. of 
experience in extensive application in at least one 
type of aircraft. Throughout the production series 
of this aircraft, investment castings giving the proper- 
ties called for by DTD.705 have been used for wing 
attachment fittings (Fig. 13), and also catapult launch- 
ing hooks, and examples of these are available for 
inspection after the lecture. 

The availability of this process in approved form 
has, in a number of cases, led to saving in time 
elapsed as well as in the labour of actual manufacture 
compared with alternative methods. 

As aircraft production engineers are already well 
aware, it often happens that the last fitting in an 
assembly to have the design released for production 
is the most complicated one. Typically, a main joint 
is one on which the fabrication time cycle is likely to 
be the longest. 

Circumstances which arose through a change in 
service requirements led to two major spar fittings, 
one of which is shown in Fig 13, being produced as 
investment castings when the programme did not 
permit the time which would be absorbed in the 
sinking of forging dies, the production of forgings, 
and the minimum tooling required for machining 
forgings. The use of improvised moulding dies for 
investment castings effected a further shortening of 
time in making sufficiently accurate castings avail- 
able for the first three aircraft. 

In the case of a hydraulic release unit body of a 
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form which could not have been produced from a 
drop forging, initial production deliveries of invest- 
ment castings were made within nine weeks of re- 
ceipt of the drawing. This period included making 
moulding dies which have served for several thousand 
castings, and the inevitably longer period required 
for inspection of castings compared with forgings. 

The availability of investment castings has lately 
proved invaluable in cases where the manufacture ol 
urgently needed parts would be seriously delayed on 
account of the unusual sections of steel bar or plate 
which would be required. 

Investment casting is a relatively flexible produc- 
tion method able to circumvent supply difficulties, 
not only where otherwise unusual sections would be 
required, but to provide, from a small variety of 
compositions of melting stock and alloying metals, 
castings in a range of carbon and alloy steels, cover- 
ing requirements for high and medium tensile, non- 
corrodibility and strength at elevated temperature. 
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Fig. 15. Ending machine 


for oleo outer casing. 


PART V — SPECIAL PURPOSE MACHINE 
TOOLS 


Phe design and development of the first three 
machines to be described was the result of the special 
requirements for machining nose and main oleo outer 
casings (Fig. 14). 


Ending Machine 


The machine illustrated in Fig. 15 is used for the 
first operation, machining both ends simultaneously. 
Each end is rough drilled with a high speed spade 
drill 44” diameter to relieve the facing and chamfer- 
ing operation which follows. 

The 45 degree chainfer produced at each end pro- 
vides a location for subsequent operations. ‘The cutter 
heads are directly driven at 3.000 r.p.m. each by a 
5 h.p. motor. The feed is applied by a lead screw, 
hand-operated to a fixed stop. 


Fig. 16. Trepan boring machine for oleo 


outer casing. 

















Fig. 17. Cutting head and boring head for oleo outer casing. 


Trepan Boring Machine 

This machine consists basically of two 24 ft. long 
standard jig castings, on which are mounted nitrided 
slides for the boring carriage, and a clamping unit 
of the oleo outer cylinder component (Fig. 16). 

This carriage is traversed by a hydraulic jack to 
provide infinitely variable feeds, and has a swarf and 
lubricant outlet at the base. The carriage mounts a 
15 h.p, 900 r.p.m. motor, which drives the trepanning 
tube and lay shaft through “ V” belts at 700 r.p.m. 

The clamping unit carries the two locating cones, 
which are closed by three 2-ton hydraulic jacks, and 
also the trepanning tube bearing, with high pressure 
coolant supply chamber. 

The infinitely variable feed is umportant in deter- 
mining the size and shape of the chip. 

The shape of the chip breaker on the carbide tipped 
tool is nnportant, particularly when cutting DTD.683, 
in the “as forged” condition (Fig. 17). Our experi- 
ence shows that this material tends to produce large 
built up chips. High pressure lubricant is essential 
and considerable research was done to develop an 
effective cutting oil. The following data is of interest :- 

The peripheral speed is 780ft. per min. 

The bored hole is 44” dia. X 45” long. 
Diameter of slug 23”. 

Feed 3” per minute. 

Floor to floor time 25 min. 





Fig. 18. 


Profile generating machine. 


The feed quoted is by no means the maximum that 
can be obtained, but is controlled by the h.p. avail- 
able and the tool life between grinds. Another 
interesting fact is that the total metal removed from 
the bore, including the slug, is 638 cu. in. 


Boring Machine 
This is similar in design to the trepan borer, and 
completes the intermediate and final boring opera- 
tions. Again, hydraulics are used both fors¢lamping 
the component and traversing the cutter bar. The 
boring bar is 3” dia. and 12ft. long, so that it may be 
constantly held in three support bearings. The cutter 
has opposing teeth to balance the cutting load, and 
adequate coolant is applied so that the chips are 
flushed clear. The following performance figures have 
been maintained :- 
Speed of the Boring Bar 
Intermediate Bore 
Finish Bore 
Floor to floor time 


700 r.p.m. 

4°84” dia. 

4323” 

25 min. each operation. 


Stretch and Forming Press 

Perhaps you may remember that in 1950 an article 
appeared in “Aircraft Production” of the stretch 
forming press which we made, and the two slides 
shown have been supplied by courtesy of “-Aircraft 
Production ”, and show the general layout of this 
press, particularly in regard to the forming of leading 
edge skins. 

In short, the operations performed by this equip- 
ment are normal stretching and brake press work but 
the forming of the material by pressing it into a 
rubber pad is the unusual feature. 


Profile Generating Machine 

This was developed for generating outer contours 
of any cuniform section (Fig 18). It can be used for 
machining form blocks for leading edges, trailing 
edge shrouds, and aileron forms. 

Blocks to be machined, having master profile plates 
titted at each end, are positioned to suit each face 
being cut and clamped to resist the cutting loads. 

The machine consists of a high speed cutting head 
which is traversed relative to two location faces, on 
which rests the formers attached to the block to be 
shaped, thus ensuring that all faces cut are tangential 
to the templates at any point. 

All cuts are taken in such a manner as to leave a 
series of flats of varying widths, which are spaced 
according to the degree of curvature being machined, 
and are subsequently dressed by a finisher disc to 
the required shape. 


Rotomill 

This is an interesting machine, designed to carry 
two high performance heads mounted on columns 
each side of a rotating table (Fig. 19), The high 
speed heads in this case are Mark 2, which will be 
described later in the Paper. These are positioned, 
one horizontally and the other vertically. The work- 
table, which can be traversed, is fitted with an 
infinitely variable speed drive, permitting a variety 
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of diameters to be machined at optimum speeds (Fig. 
20). 

With high cutting speeds the finish obtained and 
the time saved is outstanding if compared with a 
standard 10ft. borer. A standard machine, admirable 
as this is for machining ferrous material, can in no way 
compete with the Rotomill for light alloy machining. 


PART VI— 3-DIMENSIONAL CONTOUR 
MACHINING 


In line with other members of the aircraft industry, 
over the past years we have been involved with 
the problems of “ Integral Construction ”. 

Under this heading, I should like to describe the 
work carried out by my Company with the emphasis 
on milling machine problems. In order to appreciate 
the road along which we travelled in our investiga- 
tions, it is necessary first briefly to outline our initia- 
tion in this field. 

The requirements for the production “ Gannet ” 
aircraft included a large forging for the chassis rib. 
We joined the queue for large super priority forgings, 
unfortunately rather late, and soon realised that if 
we were to meet our programme requirements a forg- 
ing was out of the question. We therefore turned our 
attention to the possibility of producing this rib from 
slab material. The limitations of material supply in 
this direction have already been well ventilated, and 
it is sufficient to say that our requirements for the rib 
came, with a little judicious trimming, just within the 
supply capacity available. 

We had the material, all we had to do was to 
machine it to the designed shape! The first few 
components were produced on standard die sinking 
machines at tremendous cost, as will be appreciated, 
and it was obvious that unless other manufacturing 
techniques could be evolved, we would have a pro- 
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Fig. 19. Rotomill. 


duction bottle neck possibly worse than that of the 
forging. 

The problem presented to our Development Engin- 
eers was how to remove large amounts of light alloy 
economically, and to remove it from the right places. 
This was no academic investigation— we had an 
immediate production requirement that was critical to 
a super priority aircraft. 


It would help, I think, at this stage, to state the 
problems as we saw them, and then to explain our 
investigations and conclusions :- 


1. To investigate the cutting of light alloys in order 
to determine the maximum efficient removal 
rate, and to examine cutter performance coolant 
systems. 


2. To develop high speed milling heads to meet 
the performance requirements established in the 
investigation. 





Fig. 20. Rotomill showing vertical high speed head, 
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Fig. 21. High speed head Mk. 2. 


3. To study the design problems associated with 
heavy machine tools operating at fast traverse 
speeds, under control of high response servo 
systems with a view to developing machines 
capable of utilising high performance milling 
heads to maximum advantage. 


Cutting of Light Alloys 

Considerable work has been carried out in investi- 
gating the problems of high speed machining of light 
alloys. Test equipment has been developed to study 
the effects of cutting speeds up to 12,000ft./min., and 
there is no indication that these are approaching the 
maximum. 

Cutting tool geometry and tool materials have been 
studied and there appear to be no critical problems 
involved, excepting perhaps, the provision of spiral 
carbide cutters, which we consider are essential, 

Lubrication and cooling problems were more in- 
volved. We have found, in line with others, that as 
the cutting speed increases an increasing proportion of 
the heat is transferred to the chips, and above an 
optimum value sufficient heat is transferred to leave 
the cutter and workpiece at acceptable temperatures. 

Therefore, the main problem was the lubrication 
of the cutting face to reduce friction, which both 
decreases cutting efficiency and causes the serious 
problem of chip welding, both factors which affect 
tool life. 

The conventional method of directing a jet 
of lubricant on to the cutter is not very effective, due 
to the centrifuge action of the cutter preventing the 
lubricant reaching the cutting face; also, shop clean- 
liness is involved. Such a system complicates the 
design of the machine tool by having to provide for 
splash guards, drains, sumps and a circulating system. 
The problem was finally solved by generating an oil 
mist and passing this through the hollow spindle of 
the milling head, directing it to the cutting face 
through the cutter. This has proved to be a safe, 
clean and easily maintained method under actual 
production conditions. 

Cutter efficiencies of 4 to 7 cu.in./h.p./min. have 
been obtained, the most efficient cutters being of the 


face mill type, where adequate spacing of the teeth 
can be provided to give smooth chip flow and to high 
rz.ke angles. End mills are probably the least efficient 
due to the difficulty in obtaining a high rake angle 
on the spiral cutting edge, chip clearance problems 
and blending in of the spiral and end cutting faces. 
Also, the proportions of an end mill usually result in 
the cutting load being applied to the lower, unsup- 
ported part of the cutter, tending to result in 
vibration. 


High Speed Milling Heads 


We have produced three types of heads of the same 
rating, namely 10/20 h.p. at 3,000/6,000 r.p.m. 


MK. 1. Angular contact ball bearings were used 
with fixed preload, lubricated by oil mist, which also 
provided a pressurised bearing chamber to prevent 
the ingress of foreign matter. This type of bearing 
proved to be unsatisfactory due to “ Brinelling” of 
the ball races resulting from shock loads sustained 
when milling. 


MK. 2. Spring preload on the bearings was in- 
corporated. While giving greatly increased bearing 
life, axial movement of the spindle could result in 
variations on finish if the cutter load exceeded the 
bearing preload. This type of head (Fig. 21) has given 
very satisfactory service running at 3,000 r.p.m. 


MK. 3. The improved head using hydrodynamic 
bearings, while still in the development stage, has 
given very encouraging results. This type of bearing 
is extremely rigid and is able to absorb shock loads. 

A typical test —using 6” dia., 3 blade carbide 
tipped face mill at 6,000 r.p.m. (9,000ft. /min.) cutting 
light alloy DTD.683 bar, 34” wide X :3” deep at 
100” per min. feed, gave an efficiency of 5:25 
cu.in./h.p./min, with a very good surface finish. 
Light finishing cuts have resulted in a standard of 
finish of 5 micro inches C.L.A. A sample is exhibited. 

A problem associated with this type of head is the 
effective sealing of the bearing oil. Face type seals 
are used at present, but at high speeds they cause 
power losses due to friction, with resulting high tem- 
peratures. Development work is being carried out on 
other types of seals. 


Machine Tools and Control 


The complexity of the type of component required 
for “Integral Construction” necessarily involves a 
copying facility. Manual control is impracticable for 
the efficient use of high powered milling heads, and 
therefore servo control is imperative. 

At the time when the chassis rib was our major 
problem, hydraulic tracer control from templates 
appeared to be the only practical solution. New 
developments have changed this, and I will refer to 
these later. 

A vertical column type milling machine, affection- 
ately known as the “Green Linnet”’, with hydraulic 
copying system and incorporating two Mk.2 milling 
heads, was built and is in use on production of chassis 


ribs (Fig. 22). 
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The capacity of the machine is 6ft. longitudinal 
traverse by 2ft. vertical movement. The vertical 
ovement is hydraulically tracer controlled. The 
longitudinal traverse, though hydraulically actuated, 
is controlled by limit switches and set to the template. 

Rough machining of the chassis rib leaves approxi- 
mately 1/8” metal all round for the final operation. 
‘Two ribs are machined at once, with a floor to floor 
time of approximately 4 hours. ‘The amount of metal 
removed from a 205 Ib. slab is 115 Ib. (Fig. 23). 

A conveyor belt is fitted to remove swarf. 

The speed of the longitudinal traverse is infinitely 
variable between °0 to 80” per minute. The move- 
ment of thé high speed heads, in and out, is by electric 
motor and operator controlled. 

Parallel with the work carried out under the head- 
ing of necessity on the chassis rib, a wider investigation 
has been initiated, particularly with regard to the 
problem of control and its influence on machine tool 
design. 

The choice of a control system depends on many 
factors, but for maximum economy the system must 
meet certain fundamental conditions. It must be 
capable of producing complex shapes involving sudden 
changes of profile at high machining rates to a 
relatively high standard of accuracy. ‘Tooling costs 
and tool manufacturing time must be kept to a 
minimum, Also, the system must be flexible enough 
to allow component modification to be introduced 
quickly and easily. It must be simple to operate 
and reliable. 

The choice lies between three basic systems :- 

(I) Mechanical generating systems. 
(II) Hydraulic and electronic template follow- 
ing tracer systems, 
LI1) Programme Control 
(1) Mechanical Generating Systems 


These can only be considered for what are essen- 
tially single purpose applications, being incapable of 
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Fig. 22. Vertical column type milling 


machine (Green Linnet). 


completely machining any but the simplest of com- 
ponents, 
(II) Hydraulic and Electronic Template 
Following Tracer Systems 
Although widely used on machine tools, these have, 
in our opinion, been responsible for restricting the 





Fig. 23. Chassis ribs milled from stretched slabs. 

















wider application of servo-controlled machine tools 
in the aircraft industry for reasons of certain inherent 
disadvantages as follows :- 

a) The speed of profiling is limited by the per- 
missible error, and the best tracing systems on 
the market work at speeds far too low for 
efficient high speed machining within the 
tolerances required. 

(b) The production of accurate templates for 
complex shapes, itself, involves both time and 
high tooling cost where moderate quantities 
are required. Any inaccuracies in the tem- 
plate must be added to copying errors. 

The templates only govern the final shape of 
the component, All machining other than 
the final shape is subject to some degree of 
operator control, involving increased time and 
skill. 

Three-dimensional profiling involves a highly 
complex set up only justifiable where large 
quantities are concerned, and even then it 1s 
limited to the more simple shapes. 


(Cc 


d 


(III) Programme Control 

We have used this heading for simplicity —— it 1s 
intended to include computer control where the 
operation to be performed can be planned beforehand 
in full, and repeated at will from stored information. 

I must point out that I am not going to attempt 
a description of programme control-—Mr. Williamson, 
of Ferranti’s has already dealt fully with this subject. 
both in articles in the technical press and in the many 
lectures he has given. 

“Are we nearly there?” Alice managed to pant 

out at last. 
* Nearly there,” replied the Queen. 
“Why, we passed it ten minutes ago !” 
(With apologies to Lewis Carroll). 

What I want to do, is to show where programme 
control overcomes the disadvantage of tracer control. 
and in so doing we believe offers a unique opportunity 
to the aircraft industry in its application to the com- 
plex machining operations which are increasing with 
the introduction of each new aircraft. 

(a) The magnetic tape can supply advance 
infermation so that the cutter can travel at 
tull speed around a contour and slow down 
only on approaching a sudden point of 
change ; in effect the machine will be operat- 
ing at full traverse speed practically all the 
time within close limits. 


b) The magnetic tape is produced by a com- 
puter from drawing and planning informa- 
tion, in a fraction of the time for template 
production, thus reducing to a minimum the 
important gap between design and pro- 
duction. 

(c) Since the cutter path is controlled all the 


time, roughing and cavity machining can be 
planned and controlled, thus eliminating 
operator control. 

(d) The inaccuracies of template manufacture 
are eluninated since the computer works 





Fig. 24. 3-D high speed contour milling machine. 


direct from drawing information. 

e) Programme control offers almost unlimited 
scope for further development, particularly 
in respect of complex shapes or curves. 

When a control system is applied to a machine 
tool, the machine tool becomes part of the control 
loop in which the overall response is governed by the 
least efficient member of the loop, so that a high 
response control system can only be applied to a 
machine tool with a high response factor. 

Considerable design and development work has 
been carried out dealing with such problems as ideal 
slide conditions, minimum inertia considerations and 
backlash elimination, all factors which govern the 
ultimate performance of servo-controlled machine 
tools. Slide conditions have been tested and suitable 
slide arrangements designed. Drive units with back- 
lash free gearing systems have also been designed to 
meet the requirements. 


Future Developments 

It is considered that the development of Integral 
Construction will take the form of sculpturing from 
slabs which are dimensionally larger than anything 
that has been achieved to date. We are convinced 
that stretched slabs are the answer, rather than the 
design being limited by the forging capacity available 
in this country. With limited quantities, the econ- 
omics would also justify this decision. 

Following this to its logical conclusion, we must 
have machine tools with Programme Control, which 
are non-existent in this country, and also for that 
matter in the United States. 

We are about to begin actual manufacture of a 
3-dimensional Programme Control Machine (Fig. 24) 
using the Ferranti Control System, 

This machine is being backed by the Ministry of 
Supply and a contract has been placed for design. 
development and construction 

The capacity of this machine is of interest :- 

The longitudinal traverse is 25ft. and the vertical 
traverse of the column slide is 7ft. with a cross 
traverse of 12”. The table is adjustable to give in- 
creased capacity. 
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REPORT AND DISCUSSION 


Mr. A. Vines, who presented the first three 
parts of the Paper, began by giving a_ short 
explanation of what it was that the Authors were 
trying to do. They were ordinary people who made 
aeroplanes and had no pretensions to be anything 
else. The Conference was a production conference, 
a conference of production engineers who made 
aeroplanes, They had tried, therefore, to look very 
briefly at the past, at what the aircraft production 
industry had done, and to examine their own organi- 
sation and the modifications which they had made as 
a result of experience during the War, and to look 
briefly at items of interest which they now had in 
their factories, bringing out points which would be 
of interest to those who made aircraft. The Paper 
was intended to provide a similar experience to that 
which would be gained by actually visiting their fac- 
tories and seeing what went on there. He never went 
to a factory or to a conference without learning some- 
thing, and the Authors hoped that from the Paper 
others would be able to learn at any rate some little 
thing which would help them to increase the efficiency 
of their own factories and to save time in the long 
run. 

In presenting Part | of the Paper, Mr. Vines said 
that the only hope which he could see for the steady 
production of aircraft in this country was that goods 
should be carried by air as well as passengers. This 
was now the only country without a decent air freight 
service. 

Dealing with Part II, he said that when they started 
with the idea of breaking up the jig and tool office 
and putting all the assembly development in the de- 
sign office, they had had a measure of difficulty, but 
now that the design office had got used to the idea 
they found that it was one of the finest ways of solv- 
ing detail design and general assembly problems, be- 
cause the assembly development people tried to fit 
the aeroplane together as it was designed. They 
fitted the details of a particular component while the 
designers were designing it, so that if they did not 
like anything they could go to the design section 
while it was being drawn and ask for it to be modi- 
fied; and at that stage the design office were far 
more likely to accept the suggestion than when the 
part had been completed. By that method the de- 
signers and the tooling people were able to learn, so 
that the benefit was twofold. 


Mr. H. G. Gregory presented the remaining three 
parts of the Paper, which appears on pages 165/179. 


Mr. Mark H. Taylor (Managing Director, Tay- 
lor, Taylor & Hobson Ltd.) opening the discussion, 
said that the Authors’ bifurcated Paper had covered 
so much ground that it was difficult to know what to 
contribute. He would like to make one comment on 
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the first part of the Paper, where Mr. Vines made a 
plea for having relatively small groups of people en- 
gaged on one job. It seemed to him that this was 
evidence of the practical engineer coming into his own 
again and proving that it was not for the ‘ accountant 
mind’ to tell them what all the patterns of their 
activities should be. The ‘accountant mind’ would 
put forward the view that by having one large stores 
instead of three small ones it would be possible to save 
the wages of one man, but it was better to get the 
answer today than three answers the day after to- 
morrow. 

It would be interesting to know whether Mr. Vines 
had found that by taking a small group of people and 
giving them a small variety of jobs, so that they could 
all grasp what was involved, and communication 
problems were cut down, men who had been in the 
75 per cent. classified as lazy had become hard- 
working, so that in effect the percentages suggested 
by Sir Roy Fedden earlier were reversed. Mr. Taylor 
believed that whether men appeared to be lazy or 
effective was largely a matter of their environment 
and whether they understood what they were doing. 
By adopting Mr. Vines’ suggetion and having small 
groups of men working together on a job which they 
could all understand, did not they tend to become 
efficient, hard working and interested instead of bored 
and frustrated ? 


Mr. Vines replied that from personal experience 
he could say that if one could get near enough to 
individuals to talk to them 99 per cent. — not just 
90 per cent. —. would respond and get on with the job. 
They had found that by having a design interest 
going right through to the foreman responsible for 
the component something of great value was obtained, 
because the foreman could tell the designer what he 
thought of him and get a mistake put right instead 
of having to complain about it afterwards. The 
same was true with stores. One could put a girl or an 
unintelligent type of man into a store where she or 
he could see the component being made and could 
understand it, and in a month or so such people 
would learn all about it and take much more interest 
in the store. During the War that proved very 
effective. 


Mr. W. A. Sales (Director of Aircraft Production 
Development, Ministry of Supply) asked Mr. Vines to 
explain the big advantage which accrued from the 
man who was actually faced with the problem of 
machining being in a position himself to solve his own 
difficulties, rather than having to present it to a 
separate team of designers, as had to be done when 
going to a machine tool firm. 




















Mr. Vines said that they had done this by 
necessity, because when they came along at the end 
of the queue on the last aircraft to be put into 
production they could not get any assistance from 
the machine tool trade, who had been far too busy. 
They had at that time at Stockport a small group 
who had previously done some work on machine tools. 
Slides had been shown of the type of machine tool 
which they had produced. They had done a similar 
type of job from Hayes. The advantage was that one 
got what one wanted, when one wanted it, far more 
easily than when it was necessary to ask someone else 
to do it. If a firm had a facility, however small, to 
adapt and modify and build machines it was a 
tremendous advantage. It would not pay in a 
normal aircraft firm, but if a firm had flexibility — 
and far more could be done by being flexible — it 
added tremendous interest to the work of those 
concerned with tooling development, who when they 
were slack on aircraft work could take up this other 
work. 


Mr. Sales, pursuing the point further, asked 
whether Mr. Vines thought it would be feasible, by 
some system yet to be devised, to bridge this gulf. 
He agreed entirely with what Mr. Vines had said, 
and thought that there was a distinct advantage in 
the man who had the problem solving it, but it was 
not possible for the aircraft industry completely to 
absorb the machine tool industry, so that in some way 
or other it was necessary to find a solution for the 
problem and find a formula, He was looking for it, 
and he thought that he had part of it. 


Mr. Vines replied that the formula was quite 
simple : it was the Treasury. In the past, the Ministry 
of Supply had been handicapped in placing contracts 
for machines and equipment to develop a process 
which was not backed up by a big production order. 
If they were going to have small quantity production 
and could not get big quantities of civil air transport 
aircraft to make, they would not have big production 
orders and must rely on the odd twenty machines. 
They would lack money and time, because nowadays 
the machine was wanted almost as soon as the 
specification was issued. It was necessary, therefore, 
to have a production ministry with the courage and 
authority to enable the aircraft industry to have the 
snecial types of machining equipment necessary, on 
the lines of what was done in America. He thought 
that the Ministry would like to do that, and that all 
that had stopped them in the past was lack of money. 
If they went to the machine tool industry and said : 
“We want a machine of this type and are prepared to 
pay for it”, the machine tool industry might be 
interested, instead of saying: “ We have five years’ 
work on hand. We do not make any money out of 
you, and we are not interested. Good afternoon.” 


Mr. Sales said that as a matter of fact that was 
what he wanted. He was afraid that he would have to 
stop there because of certain difficulties. The matter 
was of great importance. He was sure that the time 
would come eventually when the problem would have 
to be faced. They hoped to be able to have a very 


fine co-operative spirit between the two trades, so that 
the right man did a particular job, He thought it 
would be made to work. He could not mention any 
names, but recently he had been approached by an 
important member of the machine tool industry who 
was putting this remedy into effect by the special 
appointment of a man who had been faced with 
these problems. That was probably the solution. 


Mr. W. S. Hollis, B.Sc.(Eng.), A.F.R.Ae.S. 
(Assistant Director, Aircraft Production Development 
Directorate, Ministry of Supply) said he thought that 
the aircraft industry would always be faced with a 
need for machine tools of a speculative character. The 
speculation arose perhaps on the size of the order, or 
the usefulness of the machine tool itself might only be 
temporary. The current risks depend on changing 
from light alloy to steel, sandwich or integral methods 
to a different method of manufacture arising from a 
change in aircraft plan form. He thought that in 
fairness the machine tool industry could not be asked 
to provide in their range machine tools of that sort. 
On the other hand, they were sometimes faced with 
schemes recognisable as providing the basis for a 
demand in machine tools, or methods, of which the 
best example was perhaps the stretch press. That had 
been evolved in this country, and excellent develop- 
ment of its principles had been carried on in America; 
someone had made a lot of profit. He hoped that 
with the development now under discussion the same 
thing would happen. Here was the basis of a very 
good machine tool, and he hoped that it would be 
produced in this country. 


The Chairman said that with no disrespect to the 
Authors or to the Paper it would be necessary, in 
view of the lateness of the hour, to close the 
discussion. On behalf of the whole Conference he 
wished to thank the Authors for a wonderful Paper. 


Mr. H. G. Gregory, on behalf of Mr. Vines and 
himself, thanked the Conference for the appreciation 
which they had expressed. He was sorry that there 
had not been more time to discuss the Paper, because 
figures had been given which had not been quoted 
elsewhere in the technical press. When the Paper 
was read, and the samples and standard of finish 
examined, he thought it would be agreed that the 
result was remarkable. There was nothing in America 
today to compare with it. He did not refer so much, 
in saying that, to the trepan borers, because that was 
the development of the German head after the last 
War, but to the contour machining and the stock 
removal rates, the efficiencies of which had not been 
attained in America. That should always be borne 
in mind when reading about and seeing photographs 
of American contour three-dimensional machining. 
The Americans were not getting anything like the 
same speeds and feeds, The approach which had 
been described to jigging problems, special purpose 
machine tools and three-dimensional machining could 
save time. 

The Conference then adjourned until the following 
day. 
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CASE STUDY No. 2 


Toolstores Layout 


An example of the use of string 
diagrams as an aid to a Materials 
Handling study in the Toolstores. 


Circumstances. Management of 
the firm in question were aware that 
unnecessary handling was taking 
place in the Toolstores when issues 
were being made and_ that in 
addition time was being wasted bj 
higher grade employees whilst 
waiting for service at the counter. 
Before giving sanction for an 
increase in toolstores personnel, it 
was decided that an investigation be 
carried out to assist in deciding 
whether a further storekeeper was 
necessary. 


Approach. The investigation com- 
menced with an observation over a 
period of two days, during which the 
movement of the Storekeeper 
between the serving hatch and the 
storage bins, etc., was recorded. A 
scale drawing was made of the Stores 
area showing the exact location and 
contents of each bin. This drawing 
was then mounted on a_ timber 
backing board with nails located at 
each bin and gangway intersection. 
Commencing at the serving hatch 
the recorded movements of the Store- 
keeper were plotted with a length 
of cotton using the nails as anchor 
points. 

Detailed examination of _ the 
completed diagram indicated con- 
siderable movement to the rear 
portion of the Stores, thus revealing 
that certain “ high turnover” items 
were situated some distance from the 
serving hatch. It was realised that 
considerable benefits would accrue 
if the Toolstores layout were re- 
planned taking into account the 
frequency with which the Storekeeper 
visited each storage bin, 
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recommended 
The dots on the photographs are nails located at each bin, forming an 
anchor for the string, which represents the path of movement of the 
storekeeper in carrying out his duties. 
activities of the storekeeper over the same period. 


LAYOUT 





























String diagram of existing Toolstores Layout. 


Length of string 


Distance travelled in 





MATERIALS 


show the 
Toolstores. 


Both photographs show the 
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326 yards. 
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HANDLING 


Procedure. The layout of the Stores 
was then re-drawn incorporating the 
following changes : 

1. All bins containing “high 
turnover ” items located nearet 
the serving hatch. 

2. A repositioned serving hatch. 

3. A central gangway. 

Every endeavour was made to 
ensure that bins containing items of 
a similar nature were kept together, 
i.e. Spares for Machine Tools, etc. 

Consideration had to be given to 
the security measures in force, i.e. an 
unobstructed view through the Stores. 
The revised layout was also mounted 
on a umber backing board and _ nails 
located at bins and _ intersections. 





NEW STUDY LAYOUT Using the same observations as 
for the previous diagram a string 
© mentee _ diagram was prepared of _ the 


recommended layout. 

Results. Examination and com- 
parison of the two string diagrams 
revealed that the lines of greater 
density had been considerably 
reduced in length, a direct result 
of repositioning bins of “high 
turnover” items, and of the central 
serving hatch. Whereas in the 
original layout the lines of greater 
activity covered the whole stores 
area, they are now confined to the 
immediate surroundings of the 
serving hatch in the new layout. 
The string was then unwound from 
each diagram and measured revealing 
the following facts : 


aren 





Existing Neu 
Layout Layout 
1. Length of string 326vds. 214 yds. 
2. Distance travell- 
ed by Storekeeper 


in two days .. 4°45 miles 2°92 miles 
oir Distance saved in 
two days ... ... 1°53 miles. 


Summary. Direct results of the 
introduction of the Work Study lay- 
out are: 
1. Handling time saved 

. annually... ... 383 hours. 














: ‘ 2. Movement of store- 
String diagram of New Toolstores Layout. keepers eliminated 
annually ¥ ... 765 miles. 
Percentage saving 34.4°/ . 
Length of string a i 214 yards. Resulting in :- 
Distance travelled in 2 days in 2.92 miles |. Quicker service at the Toolstores. 
’ , 2. Less time spent waiting for 
Distance saved annually Ba 765 miles. 3 pie ' 
os ; . Less time spent by personnel 
lime saved annually .. 383 hours. away from their departments, 


resulting in increased efficiency 
through a reduction of Idle Time. 
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REPORT OF THE ANNUAL GENERAL MEETING 


Thursday, 26th January, 1956. 


HE thirty-fourth Annual General Meeting of the 
Institution was held on Thursday, 26th January, 
1956, at 2 p.m., at the Headquarters of the Institution, 
10 Chesterfield Street, London, W.1. The President- 
Elect, Mr. E. W. Hancock, M.B.E., was in the Chair. 


Notice convening Meeting 

The Secretary (Mr. W. F. S. Woodford) read the 
notice convening the meeting. 

The Chairman said he regarded it as a privilege 
to be occupying the Chair again at an Annual Gen- 
eral Meeting, It was many years since last he had 
had the honour of doing so. The best method which 
he could adopt of acknowledging the honour was to 
say as little as possible, but to continue to give what 
little support he could and what little energy he had 
left to the interests of the Institution ! 


Apologies for Absence 

The Secretary said that the President, Sir Leonard 
Lord, had intimated that he was very sorry not to be 
able to be present and take the Chair. Many other 
apologies had been received from members. 


Minutes 

The Minutes of the previous Annual General 
Meeting, held on 27th January, 1955, which had 
been published in the January Journal, were taken as 
read and confirmed on the motion of Mr. B. G. L. 
Jackman, seconded by Mr. F. T. Nurrish, M.B.E., 


and were signed as correct. 


Election of Members to Council 

The Report on the Election of Members to Council 
was received on the motion of Mr, C. C. Cornford, 
seconded by Mr. W. Abraham. 


Annual Report of Council 

Mr. G. R. Pryor (Chairman of Council), in mov- 
ing the adoption of the Annual Report, said he had 
hoped that more members would be present, so that 
he could emphasise to them the effect of the new 
rates of postage. The postage of the Journal was 
going to cost another £3,000 in a full year, and other 
postage an additional £500 a year, which was equiva- 
lent to a yearly levy of 7s. 6d. per member. The 
Finance and General Purposes Committee would have 
to consider that very seriously and see how the difh- 
culty could be overcome. 

On the penultimate page of the Report (page 61 
of the January Journal) he had referred to the very 
valuable services given to the Institution by many 
members. He was sorry that he had not been more 
definite, and feared that he might have given offence. 
He would like to correct that, therefore, by making 
specific reference to all the Section and Regional 
Honorary Secretaries and other Section and Regional 
officers, and also to all lecturers, both local and 
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national. A great debt was due to these gentlemen, 
and it was possibly not courteous to refer to them in 
an omnibus way in one paragraph together with 
others, 

Another item omitted from the Report, which most 
of the members would know but which those who did 
not know it would be glad to hear, was that Sir 
Walter Puckey had been appointed Chairman of the 
Board of Studies (Engineering) of Lord Hives’ Coun- 
cil for the National Award in Technology. 

Mr. H. G. Gregory seconded the motion, which 
was carried unanimously. 


Statement of Income and Expenditure, Balance 
Sheet and Auditors’ Report 
On the motion of Mr. H. G. Gregory, seconded 
by Mr. A. Betts Brown, the accounts were adopted 
unanimously. 


Election of Auditors, 1955-56 

On the motion of Mr. F. W. Cranmer, seconded 
by Mr. A. S. Johnstone, Messrs. Gibson, Appleby & 
Co., Chartered Accountants, were elected Auditors 
to the Institution for the year 1955-56 and thanked 
for their previous services. 


Election of Solicitors, 1955-56 

On the motion of Mr. H. Burke, seconded by Mr. 
E. P. Edwards, Messrs. Syrett & Sons were elected 
Institution Solicitors for the year 1955-56 and thanked 
for their previous services. 


Votes of Thanks 

The Chairman moved a vote of thanks to the 
immediate Past President (Sir Walter Puckey), the 
Chairman of Council (Mr. G. R. Pryor), the Vice- 
Chairman of Council (Mr. H. G,. Gregory), and all 
the other officers of the Institution for their leader- 
ship and conduct of the Institution’s affairs during 
the year. In the deliberations of the Council that 
morning, he said, it had been stated that the main 
object of the Institution was to benefit the individual 
member, and there could be no doubt that the work 
of the Council was directed to that end; but in all 
these activities —he had noticed this all his life, as 
no doubt they all had —there were always a few 
outstanding, unselfish, competent men who not only 
did their day’s work, but then proceeded to do another 
day’s work on the top of it in the interests of their 
fellow men. 

At the Annual General Metting it was only fitting 
that genuine public tribute should be paid to those 
members of the Institution who had carried it through 
the last year so successfully. There was no doubt 
about the Institution’s success, and there was no doubt 
about the individuals who had been the leaders in 
promoting that success. He would like to mention 
two or three of them, so that their names would be 
on permanent record. 














First, there was the immediate Past President, Sir 
Walter Puckey. There was no doubt that he was a 
great man. He had probably done more good than 
he would ever realise in building up enthusiasm, 
apart from the specific carrying out of his duties. 
They could all learn from him. He had guided the 
Institution not only as its figurehead but in various 
ways throughout all its activities, and it was a real 
pleasure to the Chairman to propose a vote of thanks 
to him for his work. 

Secondly, they would all desire to have mentioned 
the name of Mr. G. R. Pryor, the Chairman of 
Council, who had carried the flag for his second 
session. During the year under review he had been a 
real stalwart. “He has,” the Chairman remarked, 
“the ability to disagree with you and yet make you 
think that he is on your side.” He had shown that it 
was better to be friendly with people than to fight 
them. His words of wisdom had lubricated the 
activity of the Institution during his year of office and 
he deserved cordial thanks for all the work that he 
had done on behalf of the Institution. 

The Chairman also wished to make particular 
reference to Mr. H. G. Gregory, the Vice-Chairman 
of Council. The Chairman felt that he must be on 
very friendly terms with Mr. Gregory in view of 
future events, but, if only half the things that he had 
heard about Mr. Gregory were true, he was going to 
have a very easy time when he took over the 
Presidency. 

He wished to include in the vote of thanks all the 
other officers of the Institution, whatever their 
position, who were doing voluntary work for it, work 
which was not absolutely necessary but which they 
felt to be in the general interests of the community, 
of engineers, and of production engineers in particular, 
He wished also to include in the vote of thanks the 
staff of the Institution. Ever since he could remember, 
from the days when he had been one of three 
members who selected Richard Hazleton as the first 
full-time Secretary, the staff had never ceased to be 
‘bullyragged’ by somebody, but life was like that. 
There were only two things absolutely certain about 
life : one was death and the other trouble! The job 
of the permanent staff at headquarters had been full 
of trouble and difficulty, but he would like to thank 


them for the work which they had done during the 
year in spite of all the difficulties. He wished in 
particular to thank their worthy Secretary, who, he 
was glad to see, was still able to fight back ; he liked 
that fighting spirit. He hoped that the Secretary 
would convey their thanks right down to the most 
junior member of the staff, and wished to conclude 
his remarks by thanking the meeting for listening to 
him so patiently. 

Mr. E. N. Farrar said that it was a privilege to 
second the vote of thanks, and he only regretted that 
he had not Mr. Hancock’s gift of speech. He heartily 
endorsed everything that Mr. Hancock had said. 

The vote of thanks was carried by acclamation. 

Mr. G. R. Pryor, responding, said he was sure that 
Sir Walter Puckey would wish to join with him in 
expressing appreciation of what had been said. For 
himself, all he could say was that he was fortunate 
enough to have reached a time of life when he did 
not look for trouble or feel it necessary to do any- 
thing that he did not want to do. What he had done 
for the Institution had not only given him great 
pleasure, but had been most rewarding. That was 
very significant. The little that any of them could do 
for the Institution came back to them tenfold by the 
way in which it helped them to educate themselves 
and broaden their minds. As he came to the end 
of his period of office he felt that he owed a very 
great debt to the Institution and to the Council and 
to all the good friends that he had made. 

Mr. H. G. Gregory, who also responded, expressed 
his gratitude for the kind words which had been said 
and for the way in which they had been received by 
the meeting. The coming year, he said, might be a 
very important one in the life of the Institution. He 
could only promise to do his best ; if he failed, it 
would not be intentional. 

Mr. J. E. Hill, in moving a cordial vote of thanks 
to Mr. Hancock for taking the Chair, which was 
carried by acclamation, said that they were all glad 
to see him back in harness in the Institution. He 
regarded it as evidence of the esteem in which the 
Vice-President was held in the Institution and 
amongst production engineers that to most of them 
he was known as “ Bill Hancock ”. 

The meeting then terminated. 








REPORT OF THE MEETING OF COUNCIL 


Thursday, 26th January, 1956 


HE third Council Meeting of the 1955/6 Session 

was held at 10 Chesterfield Street, London, W.1, 
on Thursday, 26th January, 1956. The meeting, at 
which the Chairman of Council, Mr. G. Ronald 
Pryor, presided, was attended by 26 members, and 
the following were present by invitation :- 

Mr. A. Betts Brown, Chairman, Edinburgh Section ; 
Mr. F. H. Johns, Chairman, London Graduate 
Section ; Mr. D. S. Redhead, Hon. Secretary, South 


Essex Section ; Mr. T. F. Newton, Hon. Secretary, 
Sheffield Section ; Mr. H. Wright, Hon. Secretary, 
Lincoln Section. 

In welcoming the above to the meeting, the Chair- 
man expressed regret that Miss N. E. Bottom, Hon. 
Secretary of the Halifax Section, was unable to attend 
because of illness, and said he was sure that the 
Council would wish to send to her sympathy and 
best wishes for a speedy recovery. 
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The President-Elect 

The Chairman said it gave him great pleasure to 
welcome to the meeting the President-Elect, Mr. E. 
W. Hancock, M.B.E., Hon.M.I.Prod.E. Mr. Hancock 
was a great stalwart of the Institution, and one of 
its elder statesmen, and they were very fortunate 
indeed that he had agreed to accept office as Presi- 
dent. 

Mr. Hancock, in a brief response, thanked the 
Council for the honour they had done him, and gave 
an assurance that he would do all he could to further 
the work of the Institution. 


Finance 

The Chairman drew attention to the serious effect 
on the Institution’s budget of the new postage rates, 
which would mean an increased cost of approximately 
£3,500 in a full year, of which £3,000 was the 
additional cost of posting the Journal. The Finance 
and General Purposes Committee intended to give 
consideration to this problem at their next meeting. 


Automation 

It was reported that arising from the discussion at 
the October Council Meeting, an ad hoc Committee 
had been set up to investigate the implications of 
automation in the broader sense. Particular attention 
would be paid in the first instance to the effect of 
automation on human relations in industry and in 
society. The members of this Committee are :— 

A. F. Kelley (Chairman); Sir Francis Brake; B. H. 
Dyson; J. R. Gass (D.S.I.R.); Lord Halsbury 
(N.R.D.C.); Sir Thomas Hutton (B.P.C.); G. R. 
Pryor ; Sir Walter Puckey ; M. Seaman ; R, Telford ; 
and F. G. Woollard, M.B.E. 


Production Exhibition and Conference, 1956 

It was reported that the Advisory Committee had 
held regular monthly meetings, and that arrange- 
ments for the Conference programme were almost 
complete. In addition, over 60° of the space avail- 
able at Olympia had been taken up. 

The British Productivity Council was co-operating 
in the Exhibition by asking each of their Local 
Productivity Committees to arrange a small exhibit 
showing first-class examples of improved productivity 
from firms in their particular area, 


Conference of University Professors 

The Secretary reported that arrangements for a 
small Conference of European professors of produc- 
tion engineering were proceeding. A small ad hoc 
Committee had been formed under the chairmanship 
of Sir Walter Puckey. The proposal was that a small 
delegation from the U.K. should spend four or five 
days in Europe, with headquarters probably in Delft, 
to discuss with the appropriate authorities the 
teaching of production engineering at University 
level. 


Southern Section Aircraft Conference 

It was reported by the Secretary that there was a 
capacity attendance at the successful Fourth Annual 
Conference on the Problems of Aircraft Production. 
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held at Southampton in January and, in fact, a 
number of applications had had to be returned. 

A feature of this Conference was the inauguration 
of the Lord Sempill Paper, presented by Sir Roy 
Fedden, on “ Britain’s Aircraft Needs”. This session 
was filmed by a B.B.C. Television Unit. 


Higher Technological Education 

It was reported that the Board of Engineering 
Studies, under the Council for the National Award 
in Technology, had held their first meeting, and had 
elected Sir Walter Puckey as Chairman. Sir Walter 
had also been nominated to serve on the Council. 


Broadening of the Base 

The Education Committee reported that a joint 
conference with the Membership Committee, the 
Finance and General Purposes Committee, and other 
senior members, had been held on 22nd October last, 
presided over by the Chairman of Council, The 
meeting adopted the following resolution :— 

“That complete exemption from Parts I and II of 
the Associate Membership Examination be granted 
to corporate members by examination of acceptable 
professional Institutions, provided such persons hold 
or have held adequate managerial status on the 
production side.” 

The Education Committee proposed to accept the 
Institutions of Civil, Mechanical, Electrical and 
Chemical Engineers on the above basis academically, 
and were examining other Institutions. 

A Sub-Committee had been appointed to draft 
proposals on the Associate Membership Examination. 


Summer School 1956 

The Summer School will be held at Ashorne Hill 
from 25th to 29th July, 1956, on the theme: 
“Education for Automation”. The President-Elect, 
Mr. E. W. Hancock, M.B.E., has been invited to give 
the opening address. 


Membership 

The Committee reported with great regret the 
resignation of Mr. H. Tomlinson, due to pressure of 
business, and expressed warm appreciation of his past 
services. 

The Council approved a number of applications 
for membership and transfer, details of which appear 
on pages 188/189 of this Journal. 


The Journal 

It was reported by the Editorial Committee that 
the series of leading articles on “ Designing for 
Production ” was attracting a great deal of interest. 
The most recent contribution was by Sir Herman 
Lebus, C.B.E., on designing for production in the 
furniture industry. 

Following discussions with the printers and the 
advertising agents, recommendations were made, and 
approved by the Finance and General Purposes 
Committee, that the advertising rates for the Journal 
should be increased, and a less expensive paper used 
for advertisements. By this means. considerable 
savings would be effected. 

















Institution Papers 


The following report was made by the Papers 
Committee :- 
The 1955 Viscount Nuffield Paper was presented 
at the Royal Institution on 15th December, 1955, 
by Dr. G. H. Daniel, of the Ministry of Fuel and 
Power. His subject was “ Britain’s Energy Prospects ”’, 
and the Paper created considerable interest. There 
were a large number of visitors present, among whom 
was Sir John Cockcroft, Head of the Atomic Energy 
Research Establishment at Harwell, who took part in 
the discussion, 
The 1955 Sir Alfred Herbert Paper would be 
presented at the Royal Institution on 9th February, 
1955, by Dr. N. H. Mackworth, of the Medical 
Research Council Applied Psychology Research Unit 
at Cambridge, whose subject would be: “ Work 
Design and Training for Future Industrial Skills ” 
The 1955 George Bray Memorial Lecture. This 
Lecture would be presented at the Royal Institution 
on 7th March next. The subject would be: “ Pride 
in Workmanship: Today’s Challenge”, and _ the 
speaker would be Sir Gordon Russell, C.B.E., R.D.I., 
Director of the Council of Industrial Design. 


Research 


The following reports were made on behalf of the 
sub-committees of the Research Committee :- 
Materials Handling. The Sub-Committee had 
appointed, jointly with the Education Committee, a 
Working Group to prepare a Syllabus and Examina- 
tion for an advanced Materials Handling course. 

A series of case studies for publication in the 
Journal had been prepared, and the first study 
appeared in the December issue. 

Arrangements were being made for a showing of 
selected materials handling films, with discussions, in 
Birmingham in March, 1956. 

Sources of Information. The Sub-Committee were 
now engaged on the long and necessarily slow process 
of reducing to a common formula the several hundred 
entries in the proposed directory. 
Material Utilisation. The Report of this Sub- 
Committee having been published, the Research 
Committee had decided to initiate investigations into 
other aspects of material utilisation, as follows :- 
Finishing (painting, enamelling, lacquering, 
chemical finishes and plated finishes). 
Ancillary materials, with particular regard to 
packaging, cartoning and shipping materials. 
Alternative materials (e.g. powder metallurgy, 
plastics, ceramics, etc.). 
Indirect materials (e.g. degreasing solutions, 
wetting agents, lubricants, cutting oils, etc. 
Production Control. The Report of this Sub- 
Committee had now been published. 
Quality Control. The Research Committee had been 
asked by the British Productivity Council to nominate 
a representative on its informal committee on Quality 
Control. Mr. S. W. Nixon had agreed to undertake 
this work, The Research Committee had also asked 
Mr. Nixon to form a Sub-Committee on the Control 
of Quality, and this was being done. 


Joint Committee with 1.C.W.A. A meeting was 
being arranged at which the terms of reference and 
future activities of the Joint Committee would be 
discussed. 


Standards 

The Comunittee reported that as a result of its 
efforts, the question of further publicity for 1.S.O. 
recommendations was to be raised at the next Council 
Meeting of the British Standards Institution. 

The Committee were also preparing a detailed 
report on cutting tool nomenclature showing the 
extent to which there was dissatisfaction with the 
existing Standard. 

The Council adopted the Committee’s recom- 
mendation that the B.S.I. be asked to start work on 
the standardisation of spindle units for transfer 
inachines. 


Joint Examination Board 

The Council adopted unanimously the recom- 
mendation of the Finance and General Purposes 
Committee that there should be placed on record the 
keen appreciation of the Council of the valuable 
services rendered to the Institution by Mr. J. W. 
Berry, during his many years’ continuous service as 
Chairman of the Joint Examination Board. During 
this period, the Institution had been granted 
professional status as a result of the untiring efforts of 
the Board under Mr. Berry’s leadership. 


Hazleton Memorial Library 

It was reported that the Catalogue had now been 
published. The Committee were proposing to examine 
the book selection policy in view of the widening 
scope of enquiries, but had decided to postpone 
discussion of the subject until the effect of the 
publication of the Catalogue was known. 


Local Section Reports 

The Councils received a number of Regional and 
Local Section Reports, extracts from which appear on 
pages 189/194 of this Journal. 


Liaison with Overseas Sections 

The Vice-Chairman of Council, Mr. H. G. 
Gregory, reported that he was in receipt of a letter 
from the Australian Council, asking for more detailed 
guidance in assessing applications for membership. A 
full discussion took place on this matter. 

Mr. Gregory also reported that the Chairman of 
the Canadian Section, Mr. C. J. Luby, had expressed 
appreciation of the revised policy regarding Canadian 
applications for membership. 

Mr. Jack Merkine, the Institution’s corresponding 
member in the Middle East, had very kindly presented 
Headquarters with an Oriental bowl. 


Honours 
The Council noted with pleasure that H.M. the 
Queen had conferred the following awards on 
members of the Institution :- 
K.B.E. 
Sir Claude Gibb, Member, 








C.B.E. 

Mr. J. H. Larrard, Member. 
O.B.E. 

Mr. F. H. Perkins, Member. 
M.B.E. 

Mr. A. L. Beech, Member. 


Obituary 


The Council recorded with deep regret the deaths 


of the following members :- 
Members 


H. Barrand ; R. Blackburn ; G. C. Trowbridge ; 


A. W. H. Walker. 


Associate Members 


C. V. Binding ; J. E. V. Crumpton ; M. Moss ; 


E. C. Willmott ; 


Graduate 
A. M. Ray. 


Student 
A. G. Davies. 


N. Wood. 


Date and Place of Next Meeting 

It was agreed that the next meeting of Council 
should be held at 10 Chesterfield Street, London, W.1, 
on Thursday, 26th April, 1956. 

It was also agreed that the meeting of Council 
provisionally arranged for 26th July should be brought 
forward to 19th July, 1956. 


Regional Organisation 
Following the general business of Council, a 


discussion took place on the Regional organisation of 


members 


the Institution and its progress to date. 
Contributions to the discussion were made by 
who had attended the Conference of 


Regional Officers held the previous evening, and the 


general opinion was that in spite of some local 


difficulties, regionalisation was working well. 

In closing the discussion, the Chairman said he 
was sure that regionalisation could give members of 
the Institution an opportunity to look at a different 
type of problem and a different horizon from those 
which were common in Sections. 








ELECTIONS AND TRANSFERS 


The following were elected to membership by 
Council: 


BIRMINGHAM SECTION 
As Associate Members 
A. P. James, F. J. Withers. 


As Graduates 

A. E. Cooper, F. R. Cooper, A. J. Harvey, 
Ss. W. lemming, I > — : 
or Be a J. Price, N. Sapru, 

C. Smith, “Cc. White, M. r 'L. Willison: 

a Students 

Cc. C. Blyth, M. J. England, P. Fineman, R. M. 
T. Page. 

Transfers 

From Associate Member to Member 

D. B. Bowen. 

From Graduates to aera Members 
H. ee, G. Nash, G. D. Parker, 
L. Tolm 

From Student to Graduate 

J. A. Durrant. 


BOMBAY SECTION 
As Students 
A & @ 


ose, M. N. Das, R. P. Kakkar, 
R. Prasad. 


Jate MM. h vi h 





to 


ai CALCUTTA SECTION 


Students 
B. K. Bhattacharjee, M. Nagaraj. 
Transfer 


BGanduat A Sate A. h 


From 
K. L. Bhala. 





CANADA SECTION 
As Member 


T. M. Hutchinson. 
As Associate Member 
H. S. Webber. 


COVENTRY SECTION 
As Associate Member 
R. J. Cornelius. 
As Graduates 
D. J. Brown, W. B. Chandler, M. G. Cherry, 
C. Lewins. 
As Students 
C. Kemp, R. S. Riley. 


DERBY SECTION 
As Graduates 


D. M. Hunter, H. Butler, W. J. Brown 

As Students 

K. E. Cockbill, A. A. Taylor, M. V. Turner. 
W. Whittaker. 
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Transfers 

From A Sate A. ‘ to M h 
R. K. _runau. 

From G to A iate Memb 
D. O. Boden. 


From Students to Graduates 
J. H. Cox, E. Lancashire. 


EASTERN COUNTIES SECTION 
As Graduate 
A. K. Gill. 
As Student 
J. C. Taylor 


GLASGOW SECTION 
As Associate Member 
S. S. Chang. 
As Graduate 
L. Currie. 
As Student 
K. R. MaclIntyre. 
Transfers 
From Associate Member to Member 
J. C. Holmes. 
2 Graduate to Associate Member 
. D. Lang. 
From Student to Graduate 
A. C. Bell. 


GLOUCESTER SECTION 
As Student 
D. A. J. Revell. 
Transfer 
From Graduate to Associate Member 
Cc. L. Mawhood. 


HALIFAX SECTION 
Transfer 


From Student to Graduate 
A. D. Bailey. 


LEICESTER SECTION 
As Member 
E. A. Chapman. 
= Associate Member 


D. S. Oliver, M. J. Walsh 

As Student 

K. Wren. 

Transfer 

From Associate Member to Member 
D. F. M. Griffiths. 


LINCOLN SECTION 
As Associate Member 
W. Steele. 


A. J. Grantham. 
As Students 
T. G. Brinded, G. Phillips. 


LIVERPOOL SECTION 

As Students 

J. Atherton, L. W. Butler, J. F. Cliffe, J. J. 
Code, R. G. Cox, M. Green, J. R. Jones, 
L. Jones, R. A. Reeves, K. Smith. 

Transfers 

From Associate Member to Member 

A. O. Mattocks. 

From Graduate to Associate Member 

C. Cameron. 


Student. 
‘om 


Fr ‘o Gr 
Cc. &. Copeland, G. oO Kendrick. 





LONDON SECTION 

As Member 

G. D. Sparrow. 

As Associate Members 

. D. S. Baker-Carr, S. E. Blackstone, A. B. 
O'Connor, P. G. J. Sargent. 

As Graduates 

G. H. Briscoe, R. H. Dodgson, G. D. Evans, 
T. G. Jones, P. W. Millyard, A. C. Porter, 
G. Tah. 

As Students 

J. M. Aubrey, R. H. Banks, P. Bargh, D. A. 
Barratt, V. J. Basham, B. R. Boyle, E. H. 
Dennis, R. Dowling, M. Harding, D. W. 
Hicks, D. W. Minett, J. M. Viol. 

Transfers 

From Graduates to Associate Members 

R. Ball, D. Birrell, W. M. Bull, L. E. B. Corr, 
J. C. Crockett, P. E. J. Edwards, A. V. 
Gilbert, L. C. Hodges, K. D. Park, G. L 
Rogers, G. D. Shaw, K. J. Swinson, C. F 
G. Williams. 

From Students to Graduates 

G. S. Cheeswright, B. C. Haas, R. E. Thompson, 
H. F. Warren. 


LUTON SECTION 
As Member 


A. H. Carding. 

As Graduates 

B. Butterfield, L. E. Fishburn, S. Y. Jakatdar. 
S. J. H. Wintle. 

Transfers 

From Associate Member to Member 

J. L. Gwyther. 

From Graduates to Associate Members 

J. A. Seager, A. W. Stannard. 

From Student to Graduate 

E. J. Scanes 


MANCHESTER SECTION 
As Member 
H. Wright Baker. 
As Graduate 
G. Taylor 

















Transfers 

From co A 4, to A > wz kh 

H. Bibby, P. C. Bradshaw, R. Davies, H. 
Haughton, H. T. Lossius, D. D. Shrewsbury. 

From Students to Graduates 

A. Etchells. 


MELBOURNE SECTION 
New Affiliated Firms New Affiliated Reps. 
Brass Co. of Aust Pty. H. Stewardson, 
Ltd. S. J. Stewardson. 


Department of Defence 
Production. 

Electronic Industries 
Imports Pty. Ltd. 


NEW ZEALAND SECTION 

As Associate Members 
. G. H. Newton, S. 
As Student 

D. A. Crawford. 
Transfer 

From Associate Member to Member 
H. K. Pickering. 


McLean Wallace. 


NORTHERN IRELAND SECTION 
As Graduate 
R. H. Alany. 


NORTH EASTERN SECTION 
As Graduate 
A. James. 
Transfer 
From Graduate to Assoc:ate Member 
D. M. Anthony. 


NOTTINGHAM SECTION 
As Students 
K. C. Smith, J. T. Whitworth. 
Transfers 
From Graduate to Associate Member 
W. E. Herring. 
From Students to Graduates 
K. E. Clavering, B. C. Jessop. 


NORWICH SECTION 
- Student 


E. Webb. 
Transfers 
From Associate Member to Member 
R. E. Copelin. 
From Graduate to A iate Memb 





N. Sherrington. 
OXFORD SECTION 


R. Robertson. 

As Student 

M. F. Jones. 

Transfer 

From Graduate to A iate Memb 
R. E. Peckham. 





PETERBOROUGH SECTION 
As Associate Member 
J. J. Nowak. 


PRESTON SECTION 
As Member 
N. Tattersall. 


H.G. Ball, B. H. Arndt. 
D. Dryden, N. W. North. 


As Associate Member 





G. Skinner. 

As Graduates 

A. Birtwistle, F. B. Leak, F. Rowland, G. G 
Williams. 

As Students 

F. Burnett, J. Cartwright, H. Cottam 

Transfers 

From Graduate to Associate Member 

H. Shepherd. 

From Students to Graduat 

F. S. Haydock, R. J. Hindle. 


READING SECTION 
As Member 
V. L. Rye. 
As Associate Members 
R. S. Bumstead, H. Woolley. 
Transfers 


Student: Qrad 


Fro t 
W. A. Matthews, F. J. Moore, J. P. B. Newton 
ROCHESTER SECTION 





As Graduate 

E. E. Dove. 

As Students 

D. M. Samson, J. M. Webb, B. J. Wolford. 
Transfer 

From Student to Graduate 

D. E. Bolwell. 


SHEFFIELD SECTION 
As Student 
V. S. Eltringham 


SHREWSBURY SECTION 
Transfer 
From Associate Member to Member 
W. Castledine. 


SOUTH ESSEX SECTION 
As Member 
W. C. Brown. 
As Graduates 
H. W. Smith, E. C. Williams. 
As Students 
J. L. Davies, F. J. Egenolf, J. R. Gulliver. 
Transfers 
From Graduates to Associate Members 
E. A. Castle, J. J. Dyer. 
From Student to Graduate 
D. Cowper. 


SOUTH WALES SECTION 
As Associate Member 
A. F. Radford. 
Transfers 
From A iate Member to Memb 
W. Abraham. 
From Graduate to Associate Member 
A. G. Low. 
From Student to Graduate 
T. J. Northall. 


SOUTHERN SECTION 





Transfer 
From Associate Member to Member 
C. Sumner. 

STOKE SECTION 
As Graduate 
J. Bates. 


SYDNEY SECTION 
As Graduate 
W. H. Landmann. 
Transfer 
From Associate Member to Member 
H. A. Turner. 


TEES-SIDE SECTION 
As Member 


W. G. Roberts 

As Student 

Tr. C. Bates. 

Transfer 

From Graduate to Associate Member 
G. Hayes. 


WESTERN SECTION 
As Member 


R. H. Capp. 

As Associate Member 

M. Paine. 

As Graduates 

K. A. Crago, M. J. Leonard, R. J. Parkhouse. 
As Students 

A. D. White, K. Mc. K. White. 





Transfers 

From Graduat A sate M. h 
J. A. Freel, E. L. J. Hobday. 
From Student to Graduate 

R. Friendship. 


WEST WALES SECTION 
As Students 
D. L. Allen, J. H. Parsons. 


WOLVERHAMPTON SECTION 
As Graduates 
W. A. Body, J. H. Cotton, K. G. Wilson. 
As Student 
B. Farazmand. 
Transfers 
From Graduates to Associate Members 
R. J. Evans, P. H. C. Waddington, S. J. H. Wilkes. 


WORCESTER 

As Associate Member 
P. L. Cond. 
As Graduate 
D. H. Greenhill. 
As Students 
D. E. Aldridge, P. St. 

Johnson, R. W. J. 


SECTION 


John Henman, D. R. 
Wright. 


YORKSHIRE SECTION 
As Member 
CK 


. K. B. Wood. 
As Associate Members 
Vv. A. Graves, G. Ramsden. 
As Graduates 
D. H. Blowers, 
As Student 
Vv. B. Tucker 
Transfers 
From Graduate to Associate Member 
J. Speak. 
From Students to Graduates 
T. B. Smith, F. Whitaker. 


NO SECTION 
As Graduates 


E. G. M. Hasbani, T. R. Russell, M. M. Sadek, 
T. R. Triantafyllou. 


W. A. Potts. 








EXTRACTS FROM REGIONAL & SECTION REPORTS 


Presented to Council, 26th January, 1956. 


EAST & WEST RIDINGS REGION 


Doncaster 


During the last quarter the Section has held three lecture 
meetings, all of which have been well attended and followed 


in each case by a lively discussion. 


The Committee were pleased to note that as a result of 
his Doncaster lecture, Mr. T. B. Maddison, a member of 
the Section Committee, has been invited to give his paper 
“ Production Methods in Railway Workshops” to the South- 


ern Section. 


The Section continues to enjoy support for their activities 
from local industry and a steady flow of applications for 
membership. An interesting lecture programme has been 
arranged for 1956 including the first lecture of its type 
in the Doncaster area on the subject “Industrial Applications 


of Atomic Energy ”. 


Halifax 


No Quarterly Report has been submitted by the Halifax 


N. E. Bottom. 


Halifax Graduate 

Two lecture meetings have been held during the quarter. 
At the last meeting the speaker was Mr. W. F. S. Woodford, 
Secretary of the Institution. 


Section owing to the illness of the Hon. Secretary, Miss 


Thanks to the work of Mr. F. Ainsly, the Works Visit 


Secretary, two works visits have taken place, one to John 
Crossley & Sons, 
other to the Fountain Glass Works, Leversedge, both of 
which proved very interesting and were very well attended. 

A sub-committee has been formed to organise the 1956 
Week-end School, which it is hoped will be held at Ilkley. 


carpet manufacturers, Halifax, and the 
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The subject to be discussed has not yet been decided. 

Plans for the 1956-7 session of lecture meetings have 
been discussed and the Secretary is already developing a 
programme. 


Sheffield 

The Section Committee are pleased that some agreement 
has been reached by the Education and Membership 
Committee regarding the Examination structure necessary 
to implement Council’s decision to “ Broaden the Base” 
The Sheffield Section Committee is keenly interested in 
this subject, particularly in the removal of the bias towards 
the metal cutting industries, and will welcome changes 
which make it possible to bring into membership many of 
the people controlling production in the major industries 
of the country. 

The Committee have also discussed the annual report 
of their representative on the Research Committee and 
expressed their pleasure at the excellent work being done. 
This discussion also gave rise to suggestions for future 
investigations and active assistance as promised in the form 
of case studies. 


Sheffield Graduate 

Following the introduction into the programme of a new 
type of practical lecture, there are good grounds for satis- 
faction at the results up to date. One lecture has been held 
on each of the following subjects :- 

‘Inspection and Measurement of Screw Threads ”’ ; 

“ Automatic Lathes ” 

“Foundry Practice ”’. 
The combined number of applications for these three lectures 
was 220, which is 60% more than conv entional lectures have 
attracted. Indeed the problem now is “ Who can we leave 
out ?”’, as the number at each lecture has to be limited 
to 30. Wherever possible, duplicate lectures are being 
arranged to accommodate more people. After each lecture 
an inquest is held to highlight the good and bad points 
with a view to general improvement. Should other Graduate 
Sections wish to take advantage of the Section’s experiences 
in this venture, the Committee would be most pleased to 
share their findings with them. 

Through a recent enquiry made by this Committee it 
has been confirmed that a Graduate member can be elected 
to serve on any Standing Committee except the Finance and 
General Purposes Committee. Perhaps it will be possible 
for all the Graduate and Senior Committees to be informed 
of this fact, as there may be Graduate members of the 
Institution who are eminently suitable and well placed to 
assist in various ways. 


Yorkshire 

The Regional Chairman has requested Section Committees 
to give consideration to the improvement of the standard of 
their Reports to Council. The Yorkshire Section Committee 
have acordingly re-arranged the Agenda of their meetings to 
give more time to discussion on the matter. Membership 
applications are now dealt with by a Sub-Committee, and 
as a result of this re-arrangement there was an opportunity 
for a very interesting evening’s discussion. 

The first topic under discussion centred around the more 
effective operation of local Technical Colleges with which 
a number of the Committee members are closely connected. 
It was felt that a greater interest should be taken by 
Institution members and their firms in the work the 
Technical Colleges are doing. It is appreciated that the 
staffing of these Colleges is a difficult problem and that 
industry may be in a position to help in this matter, should 
it be called upon to do so. Indeed, it was felt that a 
Committee on this problem should be set up from local 
industry to investigate what could be done in this connec- 
tion. It was suggested that a national effort be made by 
the Institution to get the support of more firms in the 
engineering and associated industries to co-operate with 
the Technical College, and perhaps also the Universities, 
by providing practical experience facilities for ‘“ sandwich 
course” in industry, although it was realised that such an 
effort is being made in some areas. 

Every endeavour is being made to re-form the Graduate 
Committee of the Yorkshire Section and junior members 
were invited to meet the Senior Committee in January. 
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EASTERN REGION 
Eastern Counties 

This quarter has seen the start of the Winter programme 
of lectures, during which the Section Committee again 
hopes to cover a variety of interests. The first lecture held 
was a combined meeting in Colchester with the Colchester 
Engineering Society at which Mr. A. R. Watson gave a 
paper on “ The Application and Manufacture of Ball and 
Roller Bearings.”” This meeting was well attended, with about 
75 members and visitors present. 

The November lecture took the form of the Chairman's 
Address, when Mr. F. T. Dyer gave a “ Brief History of 
Agricultural Machinery Development and its Manufacturing 
Problems’. The paper dealt with farming implements from 
the very earliest days up to the combine harvesters and 
tractor equipment in use at the present time, and went on 
to deal with some of the problems of design, manufacture 
and sales experienced today. This meeting was also well 
attended by members and visitors. 

The December lecture was chosen with the Institution’s 
‘“‘ Broadening of the Base Policy” in mind, and Mr. A. T 
Brook gave a paper on “ Developments in the Manufacture 
and Packaging of Granular Compound Fertilizers”. The 
paper gave a survey of the operations involved and then 
dealt with the handling of the product during the various 
stages of its manufacture and packaging. 

Matters discussed in committee have included applications 
for membership, the 1956-7 lecture programme, and the 
possibility of holding Section visits again next Summer, 
besides other routine matters. 


MIDLANDS REGION 
Regional Report 

With each meeting of the Committee it becomes more 
apparent that the Regional Organisation is serving a useful 
function. It is possible to review past activities and accom- 
plishments with satisfaction and to look forward with 
renewed energy to all that still requires to be done. 

The outstanding achievements are that the framework 
has been built up and is working smoothly ; and that all 
Sections are operating within their financial budgets —- in 
fact savings will be realised in most cases. 

It is anticipated that there will be a freer exchange of 
ideas between Sections, which will enable the Region to 
develop further its activities. 

Three Regional events have taken place during this 
session. A lecture meeting was held in December when Mr. 
F. G. Woollard, M.B.E., spoke on “The Implications of 
Automation ”. This proved to be a most attractive meeting 
with approximately 1,000 tickets issued to those who applied 
for them. 

The Regional Annual Dinner is to be held in April at the 
Queen’s Hotel, Birmingham, and the One-Day Conference 
will take place at the Longbridge Works of the British 
Motor Corporation during May, 1956. 


Birmingham 

This session commenced in September when Mr. R. M. 
Evans, M.I.Prod.E., Chairman of the Institution’s Sub- 
Committee on Material Utilisation, presented his paper on 
“ Material Utilisation ”. This was well received and provided 
substantial grounds for discussion. In October Mr. I. B. C. 
Robinson, B.A., gave a most interesting and helpful paper 
on “The Application of Electronics to Industry” ; many 
members now have a better understanding of the uses and 
abuses of this kind of apparatus. 

The third lecture took the form of a Symposium of Papers 
on “ Practical and Economic Aspects of Modern Metal 
Finishing’ the speakers being Mr. Leyton, Mr. A. F. 
Brookington and Mr. R. Fyfe. These papers covered a most 
important part of the field of responsibility of many produc- 
tion engineers and considerable practical help was given by 
the speakers. 

In September the opening social function was an Informal 
Buffet Dance at the Botanical Gardens. This proved to be 
a very happy and enjoyable evening. 

At a recent Committee meeting Mr. R. C. Fenton’s 
resignation, due to business reasons, was accepted with 
regret. Mr. Fenton has for the last 25 years been a most 
valuable and steadfast member of the Section. During this 
period he has served as Section President for the Session 
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1939/41, and has also been one of the Section’s represent- 
atives on the Institution’s Council for many years. His wise 
counsel has been of considerable help in the building up 
of the Regional Organisation before it became ‘ official ’. 
All members of the Section hope that Mr. Fenton will 
continue for many years to participate in our activities. 

Arrangements are being completed for a joint film evening 
with the Engineering Society and the Birmingham Product- 
ivity Association. 


Birmingham Graduate 

Lecture meetings continue tu be well attended, but the 
Committee would like to see more Students and Graduates 
at these meetings. The film evening held in December was 
successful when Mr. S. J. Harley, B.Sc., M.I.Mech.E., M.I. 
Prod.E., gave a talk on his recent World Tour, which 
included a film. The works visit in November to Boxfoldia 
Ltd., was successful. This visit gave members in the metal- 
working industries an insight into one of the lesser known 
trades of folding carton and box manufacturers. 

It is proposed to hold a Graduate Papers Evening in 
April, 1956. At this meeting, five Papers would be read 
by Students and Graduates and would be judged by a 
panel of Senior Committee Members. Awards for the two 
best Papers would be made on that evening. 

Study Groups are to be started by the Graduate Section, 
this having a two-fold purpose :— 

(1) To investigate problems on which there is little or no 
technical literature available, thus bridging the gap 
between new processes and methods and existing 
practices and techniques. 

(2) To bring together papers and people, that, at some 
future date would be presented to the Section as 
a lecture by one or more authors. 

At the Committee meeting held in November, Mr. R. 

Short was elected Vice-Chairman. 

Suggested items for discussion at the Graduate Conference 
in April, 1956, have been forwarded to the Liverpool 
Graduate Section. 


Coventry 
The Annual Dinner and Dance was again a great success 

and was attended by the Lord Mayor and Lady Mayoress 
of Coventry, and a number of leading industrialists. For 
fairly obvious reasons, however, the Committee are forward- 
ing the following resolution to the Regional Committee, as 
from information received from time to time, it is felt that 
other Sections may support the resolution as follows :- 

“in view of the publicity value of the 

Annual Dinner and Dance to _ the 

Institution all printing, circularising and 

publicising expenses should be borne by 

the Institution. ” 


Wolverhampton 

The Section programme for the last quarter has been 
very successful. Considerable interest has been shown in the 
lectures and the Committee has been delighted with the 
increased attendance at the meetings. 

The session opened with a paper by Mr. R. A. Rogers, 
B.Sc., A.M.I.E.E., entitled “Plant Maintenance and 
Productivity ” which was presented to a Joint Senior and 
Graduate Section Meeting. 

Matters relating to automation continue to capture the 
imagination and interest ; so much so that two November 
meetings have been held. The Stafford meeting on 
“Increased Automation of Existing Production Lines” by 
Mr. J. B. Jay, A.M.I.Mech.E., and the Wolverhampton 
lecture on “Unit Head Applications” by Mr. C. D. 
Camwell, both attracted good attendances. At the latter 
meeting, the excellent Renault film on Unit Head Applica- 
tion was shown. 

The outstanding event of the quarter was undoubtedly 
the Regional Meeting in December at Wolverhampton. 
Members from all the Sections in the Region together with 
visitors, made up an excellent attendance and fully apprec- 
iated the Paper, “The Implications of Automation” by 
Mr. F. G. Woollard, M.B.E., M.1I.Mech.E., M.I.Prod.E., 
M.S.A.E. 








Wolverhampton Graduate 
During this session the Section has been enjoying a very 
full and interesting programme. Lectures have been held 
each month. In October a joint meeting was held with the 
Senior Section when a paper was given by Mr. R. A. 
Rogers, B.Sc., A.M.I.E.E., on “Plant Maintenance and 
Productivity”. This was very well received, a lively 
discussion followed and the attendance was good. 

In November a film evening was arranged when a film 
on the Automatic Factory was shown and was very well 
received. This was followed by three short films on the 
manufacture of greases, lubricating oils, and cutting oils, 
which proved to be interesting. 

The visits programme has been quite full, a visit being 
arranged for each month. In October a visit was made 
to the Universal Grinding Wheel Co. Ltd. This company 
has been visited on many other occasions and always seems 
to have something more each time to interest members. 
In November a visit was made to the company of John 
Thompson Pressings Ltd., Wolverhampton. Here again the 
company provided an interesting study. In December a visit 
was made to a production depot covering industrial and also 
domestic electrical equipments. 

In addition to the Educational side of the programme 
the Social Committee arranged a Dinner Dance to take 
place in December. This proved to be as successful as the 
other functions carried out. 

The Comittee have held one full meeting and one social 
meeting per month during the past three months. 


NORTH MIDLANDS REGION 
Regional Report 

The Committee elected last April to serve on this Region 
have met twice during the winter session. The first meeting 
was held in September and the second in December. Both 
these meetings dealt chiefly with the Regional activities and 
it was decided at the last meeting that a start should be 
made to make Preliminary arrangements for a One-Day’s 
Conference next summer. This will be held at Peterborough 
in June, 1956. 

Mr. F. A. Perkins has offered the Region full hospitality 
for the day. It is hoped that arrangements will be finalised 
early in the New Year. 

The theme for this conference will be ‘“ Aspects of 
Automation ”’. 


Leicester 

The Section Annual Dinner and the Lecture Programme 
to date have proved successful. 

The Lord Mayor of Leicester, Maj.-Gen. K. C. Appleyard, 
the Section Chairman, Dr. H. L. Haslegrave, and Dr. Elfed 
Thomas, the Director of Education, were the Speakers at 
the Dinner and were very much appreciated. 

The January Lecture is to be given by Mr. E. S. Kendall, 
of the Dunlop Rubber Co., Leicester, as Mr. K. J. B. 
Wolfe is unable to give his paper as arranged. 


Lincoln 

During the quarter under review two lecture meetings 
have been held. The first was held in October, when 
Messrs. F. Griffiths and H. W. Holbeche read a Paper on 
the “Design of Transfer Machines under Application to 
Production”. This was a joint meeting with the Newark 
Engineering Society. In November, Mr. J. Loxham read 
his Paper on “Control of Quality in Medium Quantity 
Production”’. The attendance at both these meetings far 
exceeded any previous meeting held. 

In November, the 3rd Annual Dinner was held and it was 
a great success. The Section are very much indebted to 
Head Office for their loyal support. 


Nottingham 

The new winter session has now opened. Rather unusual 
subjects have been chosen, but it is considered that they will 
have a direct influence on production. Whether or not 
this finds favour with the majority of members will become 
apparent later in the session. 

During November, in addition to a lecture meeting, a 
visit was arranged to the Nottingham and District Technical 
College to inspect their large variety of modern textile 
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machinery. This was particularly interesting, and enjoyed 
by all members present. 

Application for membership and transfer are still being 
received. 


Peterborough 

Since the last report the Section has lost the valued 
services of Committee Member, Mr. E. Cars, who has left 
to take up a new appointment —— the Section. A 
founder Committee Member, Mr. H. B. Harris, B.E.M., has 
been co-opted to the +n ig 

Arrangements are now going ahead for this Chairman’s 
Informal Dinner Party. This is a function which has met 
with considerable success and which has been thoroughly 
enjoyed by all those present on previous occasions. 

Arrangements are also being made for a Conference of 
the North Midlands Region to be held in ht aa in 
June, 1956, on the broad subject of “ Automation ” 


NORTHERN REGION 
North Eastern 

During the quarter under review the October meeting was 
well attended when Dr. H. E. North addressed the meeting 
on the subject “Work Study as Applied to Engineering 
Operations” and a lively discussion followed. 

For the November meeting a diversion was made from 
the normal production subjects when Mr. A. H. C. Greenwood, 
A.R.Ae.S., read his Paper entitled “ The Development and 
Achievement of the Vickers Viscount ” Following the 
Paper, Mr. Greenwood presented a sound film illustrating 
his subject. Although the production of aircraft is almost 
non-existent in this area, the meeting was very well attended 
and provided an extremely informative and _ interesting 
evening based on a topical subject. The members were 
appreciative of the distance Mr. Greenwood travelled to 
present his Paper. 

It is recorded with pleasure that the Section Committee 
is now back to full strength again by virtue of Mr. J. Buck 
being co-opted to the Committee. 

A satisfactory number of applications have been considered 
by the Membership Sub-Committee and the Social Sub- 
Committee has been actively engaged organising the Annual 
Dinner-Dance which is to be held in February. 


North East nm Gr d te 

The Committee are pleased to note the increase in 
attendance at the meetings held in October and November. 
‘The inaugural meeting of the Session held in October was 
a Film Evening at which there was shown two films of a 
standard to be highly recommended, namely “ Engineers in 
Steel” and “ Powered Flight”. At the November Meeting 
a Paper was read by Dr. Jagger on the subject of “ The 
Design and Uses of Oil Seals and Packings”, which was 
followed by a visit to the works of Messrs. Geo. Angus & Co. 
Ltd., Oil Seals Division, Newcastle. 

A meeting was held in January when Mr. R. Gabriel 
read his Paper “Machine Tools—from Wilkinson to 
Automation ” 





NORTH WESTERN REGION 


Arrangements are now complete for the Regional Dinner 
which is to be held at the Midland Hotel, Manchester, in 
February. 

The Regional lecture is to be held in April at the 
Manchester College of Technology, and Sir George Barnett 
of the Factory Department of the Ministry of Labour is to 
give a Paper entitled “The Factory Acts and How They 
Affect Engineering Establishments ”’. 

Arrangements have now been made to hold a golf 
competition between the Sections of the North Western 
Region at Shore-hill Golf Club, Chorley. The game will be 
followed by a dinner and presentation of the golf trophy. 

The Manchester College of Science and Technology has 
now been granted a Royal Charter and Mr. Cranmer, 
Chairman of the North Western Region, is to represent the 
Institution on tht Board of Governors. 


Liverpool 

The Committee meeting in December held a special 
discussion on the overlapping of other Institution’s 
memberships with our own. As the policy of broadening 


192 


the base created a similar situation it was felt that 
little could be done at the moment to avoid or curtail 
“ poaching ” and duplication of effort. 

The Warrington and District Productivity Committee, 
which is very active, are circularising all firms in Warrington, 
Widnes, Runcorn and Leigh, with a view to their occupying 
a stand at the Production Exhibition and Conference in 
May at Olympia. It is intended that the Stand will show 
in some form, increase in productivity. 


Liverpool Graduate 

In November, Mr. M. H. P. LeVie gave a most interesting 
lecture on “Some Large Applications of Aluminium Alloys’’. 
Many slides and short films were shown. 

The Section visit to Messrs. Arthur H. Lee, tapestry 
manufacturers at Birkenhead, proved to be most instructive 
and many interesting items of plant and management 
principles were noted with satisfaction. 

The Hazleton Memorial Library Panel has once again 
commenced its work of reviewing books from the Institution’s 
Library. 

It has been decided that the theme for the Graduates’ 
Conference shall be “ Education for Automation” and that 
the Conference will be a National Conference for Junior 
Members of the Institution. It is hoped that two Graduate 
members and two Educationalists will deliver Papers. Mr. 
S. A. J. Parsons and Mr. K. Hume have accepted 
invitations to speak as educationalists. A private session at 
which representatives of Graduate Sections will discuss 
matters of mutual interest will also be held. Several local 
firms have already given very generous financial support. 


Manchester 

The second lecture meeting of the session held in October 
was a Paper given by Mr. M. Short, B.Sc.(Eng.), entitled 
“Cutting Tools — Application and Research”. This was 
well illustrated by slides, and was followed by a practical 
and interesting discussion. The Manchester Section strongly 
recommend this Paper to all Sections. 

The third lecture entitled “ Diesel-Electric Traction ” was 
given by Mr. E. T. Bostock, B.Sc.(Eng.), A.M.I.E.E. 
Illustrations were by slides and covered all aspects of this 
form of traction. The Paper was followed by a lengthy 
discussion, which included the problems of modernising the 
British Railways. 

The Ladies’ Evening in October was a most successful 
event. The Committee are looking forward to a further 
function on the same lines. Arrangements for the Regional 
Dinner to be held in February, in Manchester, are now 
complete. 

The Manchester Section Committee wish to put on 
record their thanks to Mr. J. P. Speakman, for taking over 
successfully the offices of Honorary Secretary of the Man- 
chester Section and North Western Region. Mr. F. W. 
Cranmer, a member of the Manchester Section Committee 
now _ represents - Institution on Committees of the 
following Colleges: The U.L.C.I. ; The Royal Technical 
College of Sal ed: Manchester College of Science and 
Technology ; Bury Technical College. 


Preston 

The first half of the winter programme has now been 
completed and comprised three lectures, all of which were 
reasonably well attended. The December lecture was held 
in the Lecture Hall of the Accrington College of Further 
Education which was placed at the Section’s disposal by the 
Head of the College, Mr. S. R. B. Swan. All the members 
and visitors who attended the lecture took the opportunity of 
visiting the Workshops, Metrology Laboratory and 
Classrooms of the College, and were very much impressed 
with the facilities for the teaching of Production oe 
The lecture given by Mr. H. Bayley, B.A., “ Reading 
Techniques” was interesting and nian Proed focussing 
attention on the great variation of the reading between 
different individuals. The lecture was followed by an 


interesting discussion. 

At the December meeting of the Section Committee it 
was decided that a Social Evening should be arranged to 
take place in March at Salmesbury Hall, near Preston. This 
will be on similar lines to the one held in 1955 and it is 
hoped that it will be equally well patronised. Mr. F. 




















Grimshaw, Vice-Chairman of the Preston Section is still in 
India on business, but expects to be back in England early 
in the New Year. 


Stoke-on-Trent 

Two Committee meetings were held during the quarter, 
both of which were well attended. Considerable discussion 
has taken place at the Committee meetings on the future 
strength and composition of the Committee in order that 
the Section shall be assured of a strong and workmanlike 
body of officers. 

The first lecture meeting was held in October. The 
lecture was given by Mr. W .R. Bailey, a Graduate member 
of the Stoke-on-Trent Section, and was entitled “Some 
Interesting details to the Engineer obtained during my 
recent visit to Germany”. Mr. Bailey was last year’s 
winner of the Schofield Travel Scholarship. The lecture 
was exceedingly well received and invoked a_ lively 
discussion. 

The second lecture meeting was held in November when a 
lecture on “The Shell Moulding Process”? was given by 
Mr. D. N. Buttrey, of I.C.I. Ltd. The Paper was 
exceptionally well given and received, and a measure of its 
success may be taken from the fact that a closure on 
questions was necessary after three-quarters of an hour. The 
meeting was also well attended. 

The Section Chairman, Mr. Porter, and two other 
members of the Section Committee, Mr. Hayek and Mr. 
Petrie, are actively supporting the Local Productivity 
Council. The Council has recently commenced its second 
series of circuit visits, with sixteen factories participating. 


SCOTTISH REGION 
Dundee 

Attendance at last year’s lecture meetings has been very 
satisfactory, in spite of the many difficulties of a large area 
with a scattered membership. One of these difficulties can 
best be appreciated by the fact that a new member would 
have to travel 220 miles to attend one of the meetings. 
So far there are no members in Orkney or Shetland. 

The first meeting held during the quarter was a joint 
discussion with the Institute of Industrial Administration on 
“The Impact of the Automatic Age”. The discussion was 
both wide and varied. The consensus of opinion was that 
automation would spread first through the process industries, 
but there would be no impact on general engineering, in 
fact for many of the smaller firms, all it would amount to 
would be improved method study. 

The second meeting was a lecture by Mr. H. J. Watson on 
“Modern Gear Production”. This lecture aroused a lively 
interest in the area, and this was evident by the keen 
discussion which followed. Mr. Watson’s knowledge of 
gear production is profound, and his answers to the many 
questions were inspired with the quiet confidence of years 
of experience. 

The Section Committee is very fortunate to have the use 
of the Technical College Board Room for their meetings 
and their thanks are due to the College authorities for this 
privilege. 

The number of students attending Production Engineering 
classes at the Technical College is increasing, but the 
position in this area would rapidly improve if employers 
would encourage students whose future lies in Production 
Engineering to specialise. 


SOUTHERN REGION 
Oxford 

Mr. E. A. Wootton has now taken over as Honorary 
Secretary of the Section, folowing the resignation of Mr. 
M. J. Inston. 

Two lecture meetings were held in October. The first 
was entitled ‘ Automatic Transfer Mechanisms” and was 
presented by F. Griffiths and H. N. Holbeche. The various 
transfer machine elements were discussed and lantern slides 
were used profusely to illustrate the more complex details. 

The second October meeting was very well supported by 
local engineers, over 100 being present. Mr. D. A. Ellis 
presented a Paper entitled “ Automation in the Aluminium 
Industry ” and also the colour film “ The Kitimat Story” 
depicting the construction of the gigantic hydro-electric and 
smelter project in British Columbia. 


The November lecture meeting was held at the R.E.M.E. 
Garrison, Bicester. A series of films on the various uses of 
petroleum was followed by a Question Forum, the Oxford 
Branch of Shell-Mex and B.P. Ltd., providing a panel of 
experts who promoted a most lively discussion. Although 
this programme was arranged as a substitute on the spur 
of the moment it proved such a success that it is intended 
to hold a repeat in Oxford. 

In December, Mr. S. A. J. Parsons, Principal of Welling- 
borough Technical College, gave an excellent review of the 
academic requirements and opportunities afforded to embryo 
engineers. Several members of the teaching staff of local 
Technical Colleges were present and the exchange of their 
opinions with those of the lecturer made for a most 
entertaining evening. 


SOUTH EASTERN REGION 

London 

The three lecture meetings held so far have been well 
supported. A particularly successful meeting was held in 
December entitled ‘“ Unusual Aspects of Modern Press 
Work” ; this meeting was in the form of a symposium of 
three short Papers followed by a discussion. By this means 
a wide coverage of the subject was obtained without the 
necessity of finding a single speaker prepared to do the 
amount of preparatory work necessary for a full lecture. 

Arrangements have now been made for the vacant dates 
on the lecture programme as follows. In January a lecture 
will be given on “ Marginal Costing” and in February a 
Film Evening has been arranged to be held in Brighton. 
The March lecture will be on the subject of “ Computors ”. 


Luton 

The Section is experiencing a successful period as regards 
its lecture programme. All lectures have been well prepared 
and the level of attendance shows a marked improvement. 

A recent Committee meeting dealt with the planning of 
next year’s programme, which will be built around a central 
theme. 

Co-operation with other professional bodies is being 
maintained, and especially the Institution of Mechanical 
Engineers (Eastern Branch). It is now a well-established 
practice for a joint lecture meeting to be held on a 
reciprocal basis each year. 

A special effort is to be made for the Section to present an 
original Paper worthy of publication during 1956/57 and 
arrangements are being made accordingly. 


South Essex 

The first three meetings of the winter programme have 
now been held and were in all ways successful. At the 
opening meeting in October at Chelmsford, Mr. G. S. 
Bosworth presented a Paper entitled “Training of 
Production Managers and Engineers” to a well-attended 
meeting. The Paper on “ Powder Metallurgy ” by Mr. G. R. 
Bell, was also well received at Ilford in November, and Mr. 
J. Lees’ Paper on “Production Control” given at 
Chelmsford also in November provoked a very lively dis- 
cussion. The Papers by Mr. Bosworth and Mr. Lees were 
both originals and the three meetings averaged an attendance 
of over 60 members and visitors. 

It is anticipated that the remaining four meetings of the 
present session will be as interesting and as well attended. 


Rochester 

The Committee have been very much alive to the 
desirability of having a Graduate Section centred in 
Rochester to cater for the training and encouragement of the 
younger Production Engineer. A lot of work has been 
put into this project and it will culminate in a meeting of 
the Graduate members of the Section in January. At this 
meeting it is hoped to move the project into a position 
where the Senior Committee can apply to Council for 
sanction to form this Graduate Section. 


SOUTH WESTERN REGION 

Cornwall 

A lecture meeting in November at the Camborne School 
of Mines was very well attended and the Committee have 
every reason to feel satisfied with the efforts to promote more 
interest and increase attendance. 

““Glass Manufacture” was the title of a joint Paper 
by Messrs. G. McM. Brown and J. W. Webber of the 
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Bristol Branch of Pilkington Bros. Ltd. It was well 
illustrated by sound films and other amazing and amusing 
demonstrations on the physical properties of glass. 

A lively discussion followed and many members and 
visitors were of the opinion that they had enjoyed the best 
evening ever with the Production Engineers. 

The necessary ground work and planning has started in 
connection with the second ‘“ Compressed Air Conference ” 
to be held in Camborne at Easter, 1957, under the auspices 
of the Section. 


Gloucester 

In October the winter programme opened with a lecture 
entitled “ The Future of Aircraft Production” by Mr. S. 
P. Woodley. A film illustrating various types of routine 
machines and methods employed in skin milling of airframe 
structures. Many models and test-pieces were on show. 
This lecture was of great interest to members locally, there 
being a considerable amount of aircraft work carried out 
in this area. 

In November, Dr. D. F. Galloway delivered his lecture 
‘The Practical Application of Production Engineering 
Research” in Cheltenham. The lecture, which was illust- 
rated by a film, was of great interest to those present. 

In December an exceptionally good lecture was given 
by Mr. D. Jones, B.Sc., (Hons. on “ Induction Heating ’’). 
Lag lecture, which was informative, was well attended. 

Jones treated this difficult subject well and illustrated 
eh many uses of induction heating, giving an insight into 
its wide future. The meeting was followed by a visit to the 
Research Laboratory of Messrs. Delapena’s, when members 
were able to see many of the applications in action. 

It is suggested that the Sections who have not followed 
up their lectures with Works Visits, appertaining to the 
lecture, will find them beneficial, and should endeavour 
to arrange these. 


WELSH REGION 
West Wales 

Lectures on the “Still More for Less” theme have 
interested members and others during the quarter and by 
their scope invited interest over a very much extended 
field. Activities have also included a visit to the factory of 
Messrs. Geo. Kent at Resolven. The variety and extent of 
the company’s products interested many members who had 
not previously realised the contribution made to other 
branches “of industry. Notable in this respect was the 
production of motor car steering gear. Following the tour 
of the factory, Section members were entertained to tea 
by the Directors, represented by Capt. V. J. Sankey. 

A Social Sub-Committee is completing its arrangements 
for a social event to be held early in the New Year. 

In view of the continued interest and concern of the 
Comenittee j in the matter, a Sub-Committee has been formed 
to examine technical education locally in connection with 
those aspects which specifically apply to production subjects 
and training. They will examine curricula from the various 
educational establishments and report to the Committee 
with a view to making recommendations which may appear 
desirable. 


SECTIONS OUTSIDE THE U.K. 
Adelaide 

At the September meeting, Mr. W. I. Miskoe presented 
a lecture on “ Incentives’. He ably described job evaluation, 
payment for the job, and for increased skill. 

At the Annual General Meeting, Mr. C. J. Clark, M.I. 
Prod.E., was re-elected Section Chairman. In his address 
Mr. Clark described the progress of the Section since the 
formation five years ago, and referred to plans for the future. 
Films showing the use of Hueller and Renault heads on 
automatic transfer machines closed the evening. 

A lecture on “Recent Developments in_ Resistance 
Welding ” by Mr. D. H. Lindsay, A.M.I.E.(Aust.) was given 
in November. 

The Education Sub-Committee has prepared a report 
on the Section’s views on Broadening the Base, and has 
examined the Production Engineering of the Perth Tech- 
nical College Course with a view to submitting this to the 
London Education Committee for granting exemption. 

In co-operation with the Institute of Management, 
Institute of Accountants and Institution of Engineers (Aust.) 
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a Conference was held on “ Raising the Efficiency ot the 
Office”. This was a two-day function in which nine papers 
were presented. 

The Australian Council meeting was held in Adelaide in 
November, and the Committee entertained Council members 
at luncheon, and at the November general meeting. 


Melbourne 

The Melbourne Section held its annual meeting in 
October, when 77 members attended. Mr. C. Pullen, M.I. 
Prod.E., was elected Chairman and Mr. E. J. Herbert, 
M.I.Prod.E., Vice Chairman. Committee members who were 
due for retirement were re-elected. 

After the Annual Meeting a paper entitled “ Screw Thread 
Production by Modern Methods” was presented by Mr. J. 
S. Murphy, A.M.I.Prod.E. 

The Section Annual Dinner was held in November at 
Union House, University of Melbourne. The Guest Speaker 
for the evening was the Hon. A. G. Warner, Minister of 
Transport and Chairman of Directors of Electronic Indus- 
tries Ltd. Mr. Warner spoke on “ The Productivity of 
Decision.”” The dinner was most successful and thoroughly 
enjoyed by the 140 members and friends present. 


Sydney 

Further to the address given in May by Mr. A. F. Pain 
of the Sydney Water Board, a most interesting day was 
spent visiting the Warragamba Dam, which is to supply 
Sydney in the future with most of its water. This Dam is 
being constructed by the Water Board. 

The Annual General Meeting took place in October and 
the Section Officers for the next session were elected, Mr. J. 
Ogden being re-elected President. Mr. R. C. Long then 
gave a paper on “ Air Gauging”’, very suitably illustrated 
by films. 

The Dinner held in November was again a great success 
and 125 members and friends attended. The Guest of 
Honour, Mr. R. J. F. Boyer, Chairman of the Australian 
Broadcasting Commission, gave a very enlightening address 
on the “Effect of Television ” J. N. Kirby, the 
Australian President, gave a toast to the guests, to which 
Mr. D. W. Scott responded. 

The last Committee meeting for the year was held in 
December and was well attended. 


South Africa (General Meetings) 

In October, Mr. Norman Pleming, B.Sc.(Eng.), A.M.I. 
C.E., Honorary Consultant, Anglo- American Council on 
Productivity, delivered a paper on “The Engineer and 
Productivity”. The paper stimulated wide interest and was 
followed by lively discussion. 

A new field of production engineering was introduced 
to the Institution by Mr. A. F. Cole, A.C.I.(S.A.), LE.E., 
when he spoke on “ Production Engineering in the Clothing 
Industry ” in November. Mr. Cole very successfully handled 
the meeting by permitting questions to be put as the lecture 
progressed. 

The Institution of Mechanical Engineers invited members 
of this Institution to take part in the paper on “ The Role 
of Modern Management Methods in the Economic Develop- 
ment of South Africa” presented by Mr. C. E. Bedaux 
iin November. 

Mr. J. Woolfson, the holder of the S.A. Branch’s 1954/55 
Papers Award, presented his talk on “Techniques of Improve- 
ing the Selection of Staff” in December. The paper was 
supplemented by several examples of the various forms used 
in this regard and the members present became acquainted 
with many interesting facts. 


Visits 

On the evening of 22nd November, members of the 
Institution were afforded the opportunity of visiting the 
works of Messrs. National Bolts and Rivets Ltd., in 
Boksburg North, Transvaal. The visit was of great interest 
to the many members present. 


Section President 

During the past weeks the President of the South Africa 
Section, Mr. H. J. G. Goyns, visited the United Kingdom 
and Europe. Mr. Goyns paid a visit to the Head Office of 
the Institution and was afforded the opportunity of discuss- 
ing some of the many problems which the South Africa 
Section encounters 
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The Wolverhampton Section Dinner-Dance held at the Mount Hotel, Tettenhall Wood, on 23rd December last, was a 
most successful and enjoyable occasion, as is evident from this photograph 


BELOW 

In this group, photographed at the Coventry Section Dinner-Dance on 14th October, 1955, are (left to right) The Lord 
Mayor of Coventry ; The Mayor of Rugby ; Mrs. W. G. Rootes; Mrs. S. J. Harley: Mr. W. G. Rootes (Coventry 
Section Chairman) ; Mr. S. J. Harley ; The Lady Mayoress of Coventry ; Mrs. Clarke ; The Mayoress of Rugby ; Mr. 
G. R. Pryor (Chairman of Council) ; and Mr. Clarke. 
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news of members 





Mr. Harold F. Beaumont, Member, Works 
Manager of The Parkinson Stove Co. Ltd., has been 
appointed a Director of the Company. 


Mr. L. E. Broome, Member, has been appointed 
a Justice of the Peace for Cheltenham. 


Mr. E. H. Y. Burden, Member, who was until 
recently a Director of Machine Tools (India) Limited, 
Bombay, has been appointed Machine Tool Advisor 
to The Plessey Development Company. Mr. Burden 
was for some years Honorary Secretary of the Bombay 
Section. 


Mr. R. M. Evans, Member, has been appointed 
Assistant Managing Director of the Imperial 
Typewriter Co. Ltd. Mr. Evans was previously 
Works Director. He is also a Corresponding Member 
of the Institution’s Papers Committee. 


Mr. N. N. Sen Gupta, Member, who was the 
Honorary Secretary of the Calcutta Section from 
1954 until 1955 and Honorary Treasurer from 1955 
until January, 1956, has been appointed Director of 
Training, Ministry of Labour, Government of India, 
New Delhi. 


Mr. H. L. Logan, Member, who was Production 
Manager with Blaw-Knox Limited, Watford, is now 
Chief Production Engineer with Cox & Co. (Watford) 
Limited, 


Mr. J. Milwain, Member, who was employed by 
David Brown & Sons Limited, Huddersfield, for 
nearly 30 years in the capacity of Chief Inspector and 
Chief Works Superintendent in the heavy and light 
engineering divisions, has been out in South Africa 
with David Brown Precision Equipment (Pty.) Ltd., 
Transvaal, in a technical capacity and also as 
Production Engineer. Mr. Milwain is now returning 
to England. 


Mr. T. G. Quinney, Member, has at his own 
request been released from the Board of Messrs. 
Drummond-Asquith (Sales) Limited, Birmingham, to 
take up an appointment as Managing Director of 
Messrs. A.M.T. (Birmingham) Ltd., Birmingham. 


Mr. H. F. Spinks, Member, has resigned from 
the Sentinel Company, Shrewsbury, and has joined 
Messrs, Platt Bros. & Co. Ltd., Oldham, as Methods 
Engineer. 


Mr. H. Unsworth, Member, has been appointed 
Works Director of The Lockheed Hydraulic Brake 
Co. Ltd., Leamington Spa. He was previously 
General Works Manager. Mr. Unsworth serves on the 
Institution’s Materials Handling Sub-Committee. 


196 


Mr. J. Wombwell, M.B.E., Member, who was 
Works Manager of the Imperial Typewriter Co. 
Ltd., has now been appointed Director and Works 
Manager. 


Mr. R. W. Austin, Associate Member, has now 
taken up an appointment as Lecturer in Management 
Studies at The Central College of Technology, 
Northampton. 


Mr. A. J. Bullivant, Associate Member, has now 
been appointed to the Board of Directors of Lamson 
Engineering Co. Ltd., London. 


Mr. E. Cars, Associate Member, has recently 
resigned his position with Messrs. F. Perkins, 
Peterborough, to take up an appointment as Works 
Manager with the Turner Manufacturing Co. Ltd., 
Wolverhampton. Mr. Cars was also a member of the 
Peterborough Section Committee. 


Mr. G. W. Cole, Associate Member, has 
relinquished his position with Triplex Safety Glass Co. 


Mr. R. B. Dann, Associate Member, has 
terminated his appointment with The Newall 
Engineering Co. Ltd., Peterborough, and has taken 
up an appointment with Associated Industrial 
Consultants Limited, London. 


Mr. E. R. Eccles, Associate Member, has left the 
Halifax Municipal Technical College and is now a 
Lecturer in Mechanical Engineering at the Leeds 
College of Technology. 


Mr. D. J. I. Gray, Associate Member, has 
relinquished his appointment with Messrs. Booth, 
MacDonald & Co. Ltd., of Christchurch, New 
Zealand, where he was Production Controller. He 
has now taken up a position as Works Manager of the 
Letchworth factory of Messrs. Cooper Stewart 
Engineering Co. Ltd., of Letchworth, Herts. 


Mr. T. L. Isaacs, Associate Member, has resigned 
his position with The Glacier Metal Company 
Limited, Kilmarnock, and has taken up an 
appointment as Production Manager with the 
National Switch Factories, Keighley and Liverpool. 


Mr. J. G. Lloyd, Associate Member, has been 
appointed Managing Director of George Mann & 
Company Limited, Leeds, a subsidiary of Vickers, 
Limited. 


Mr. A. Marsden, Associate Member, is now Chief 
Tool Designer with Messrs. Woodside Die-Sinking 
Co, Ltd., Horsforth, near Leeds. 


Mr. L. P. Simpson, Associate Member, has been 
appointed Works Manager of Baker Perkins Limited, 
Peterborough. Prior to this appointment he held the 
position of Production Manager with the same 
Company. Mr. Simpson is a member of the 
Peterborough Section Committee. 
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Mr. G. W. Stokes, Associate Member, has left the 
Guest, Keen & Nettlefolds organisation to take up a 
position as Work Study Officer, with the General 
Chemicals Division of Imperial Chemical Industries, 
Limited. 

Mr. R. A. G. Welsher, Associate Member, has 
recently been promoted to Engineer II and will be 
taking charge of the Remote Handling Group at 
Harwell. 

Mr. B. Whittaker, Associate Member, has left 
the County Technical College, where he was Senior 
Lecturer in Engineering, to take up a position with 
Industrial Administration (R & A) Limited, Manage- 
ment Consultants, London. 

Mr. H. Yates, Associate Member, announces that 
he is no longer associated with Surrey Tool 
Development Co. Ltd., and Dyne Engineers Company. 

Mr. M. E. Clark, Graduate, is now at the Inter- 
Services Research Group, at Waltham Abbey, Essex, 
and is a Production Engineer responsible for liaison 
between scientists and manufacturers, on prototype 
and medium quantity production and inspection. 

Mr. G. A. Felton, Graduate, has relinquished 
his position with the Ministry of Works, Engineering 
Division, and is now employed as an Engineer in the 
Atomic Power Department of the English Electric 
Co. Ltd., Leicester. 


Mr. H. G. Jones, Graduate, has now been 
appointed Sales Engineer to cover Scotland and 
Northern Ireland for his Company, Sidney G. Jones 
Limited. 

Mr. J. D. Parson, Graduate, has relinquished his 
position with Fortiphones and has now joined the 
Solartron Engineering Company, Limited, of Thames 
Ditton, as their Senior Methods Engineer. 

Mr. K. R. Snowden, Graduate, has now joined 
W. T. Henley’s Telegraph Works Co. Ltd., at their 
Gravesend Works, as a Graduate Trainee studying 
cable technology. 

Mr. G. V. Shaw, Graduate, has been transferred 
from I.C.I. Metals Division, Kirkby Works, to Fyffe 
Works, Caroline Port, Dundee, as Deputy Manager. 

Mr. A. M. Stewart, Graduate, is now employed 
as Liaison between Saunders-Roe, Production 
Engineering department at Cowes, and their works 
at Eastleigh, 

Mr. K. F. Watson, Graduate, has relinquished 
his position with The English Electric Company to 
take up an appointment with Morris Motors Limited, 
Oxford, as a Planning Engineer in their K.D. Division. 

Mr. K. S. Worthington, Graduate, has taken up 
a position as Inspector of Mechanical Engineering 
Mines and Quarries, under the Ministry of Fuel and 
Power, South Western Division. 





THE LORD AUSTIN PRIZE 


MONG the awards offered annually for competition 
among members of the Institution is the Lord 
Austin Prize. Its founder, the late Lord Austin, who was 
President of the Institution from 1931 to 1933, gave 
£100 for the foundation of the Prize and this sum 
was subsequently considerably augmented by the 
Austin Motor Company, Limited ; the value of the 
Prize for the year 1955/56 will be £17 10s. Od. 
The Prize may be utilised to defray all or part of 
the cost of attendance at a conference, summer school 
or short course which will assist the recipient to 
further his career in production engineering. The 
prizewinner is free to decide how to utilise his Prize 
subject only to approval of his project by the 
Institution. Advice and guidance on this point will 
be willingly given on application to the Institution. 
A Certificate is also presented as a permanent 
memento of the Award. 
Essays submitted for the Prize are assessed under 
the following headings :- 
Evidence given of the importance of the subject 
to production ; 
Content (technical /managerial) ; 


Planning (logical development of the subject) ; 
Style ; 
References, illustrations, charts, graphs, etc. 
Apart from the monetary value of the Prize, success 
in a competition of this nature is a marked achieve- 
ment which could well be of considerable assistance to 
a young man in his future career. 
The conditions for the 1955/56 Award are :- 


1. All Graduates of the Institution under the age 
of 30 years may compete. 

2. Essays may be submitted on any subject within 
the field of production engineering. Before 
candidates begin preparing their essays, titles 
and brief synopses must be sent for approval to 
the Secretary of the Institution, to reach him 
not later than Ist May, 1956. 

3. Essays should be not less than 2,000 nor more 
than 4,000 words in length. 

4. Completed essays must be submitted by 
Ist July, 1956, and should be sent to: The 
Secretary, Institution of Production Engineers, 
10 Chesterfield Street, London, W.1. 
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Sir Leonard Lord, K.B.E. 


Vice-President 
E. W. Hancock, M.B.E. 


Chairman of Council 
G. R. Pryor 


Viee-Chairman of Council 


H. G. Gregory 


Immediate Past Chairman of Council 
H. Burke 


Past Presidents 


Major-General K. C. Appleyard, C.B.E. Sir George Bailey, C.B.E. Sir Alfred Herbert, K.B.E. Norman Rowbotham, C.B.F. 
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Midlands South Eastern 
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B. H. Dyson R. E. Mills R. Ratcliffe M. Seaman The Rt. Hon. Lord Sempill, A.F.C 
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SOUTH AFRICA 
President 
H. J. G. Goyns 
Vice-President 
D. S. Clare 
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A. B. Anderson R. H. Arbuckle L. H. L. Badham W. G. Gillespie |G. Godfrey J. Henry D. Lion-Cachet 
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INDIA 
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Birmingham ... 


Cornwall 
Coventry 

Derby 

Doncaster 
Dundee 

Eastern Counties 
Edinburgh 
Glasgow 


Gloucester & District 


Halifax 


Leicester & District eee 


Lincoln 
Liverpool 
London 
Luton 


Manchester 
North Eastern 
Northern Ireland 
Norwich eae 
Nottingham ... 
Oxford a 
Peterborough 
Preston ws 
Reading 


Rochester & District om 


Sheffield 
Shrewsbury 
Southern 

South Essex ... 


South Wales & Men. 


Stoke-on-Trent 
Tees-Side 
Western 

West Wales 
Wolverhampton 
Worcester 
Yorkshire 


CORRESPONDING MEMBER IN MIDDLE EAST 
J. Merkine, 45 Arlozoroff Street, 


CORRESPONDING MEMBER IN IRAQ 


W. G. Rooke, Production Engineer, Iraqi State Railways, 
Shalchiyah, Baghdad, Iraq. 


Birmingham ... 
Coventry 
Halifax 
Liverpool 
London 

Luton 
Manchester 
North Eastern 
Sheffield 
Western ‘ 
Wolverhampton 
Yorkshire 


UNITED KINGDOM 


B. W. Gould, Dept. of Industrial Administration, College of Technology, Gosta Green, 
Birmingham, 4. 
F. G. Hawke, 17 Church Road, Pool, Redruth, Cornwall. 
W. G. Key, 128 Green Lane, Coventry. 
P. Warburton, 16 Vicarage Road, Chellaston, Derby. 
W. H. Edwards-Smith, “ Hindscarth ” , Melton Road, Sprotborough, Nr. Doncaster. 
J. Nicolson Low, Technical College, Bell Street, Angus, Scotland. 
A. B. Brook, Davey, Paxman & Co. Ltd., Britannia Works, Colchester. 
W. Sinclair, Brown Bros. & Co. Ltd., Rosebank Ironworks, Edinburgh, 7. 
W. EH. Marley, G. & J. Weir Ltd., Coltness Foundries, Newmains, Lanarks. 
C. L. Mawhood, 132 Brooklyn Gardens, Cheltenham. 
F. J. Everest, David Brown Industries Ltd., Park Gear Works, Huddersfield. 
D. G. Swinfield, 65 St. Saviour’s Road, Leicester. 
H. Wright, 101 Longdales Road, Lincoln. 
R. T. Spencer, 44 Kremlin Drive, Stoneycroft, Liverpool 13. 
R. J. C. Whitaker, The Glacier Metal Co. Ltd., Ealing Road, Alperton, Middlesex. 
J. F. W. Galyer, Engineering Dept., Luton & South Beds. College of Further Education, 
Park Square, Luton, Beds. 
J. P. Speakman, 223 Douglas Road, Atherton, Nr. Manchester. 
A. C. Foskew, 35 Oakwood Avenue, Low Fell, Gateshead, 9. 
W. G. Wyman, ‘ Hopecroft’, Glenavy, Co. Antrim. 
L. A. Tillett, 21 St. Martins Road, Norwich, Norfolk. 
s N. T. Manfull, Chellaston House, Thurgarton Street, Nottingham. 
. A. Wootton, 8 Manor Road, Grimsbury, Banbury, Oxon. 
. G. Perrett, "13 Francis Gardens, Peterborough, Northants. 
R. Thompson, 71 Willows Lane, oe. Lancs. 
R. W. H. Mark, ‘ The Beeches’, 41 Reading Road, Woodley, Berks. 
W. G. Clements, 11 Charing Road, Gillingham, Kent. 
T. F. Newton, 20 Exley Avenue, Sheffield, 6. 
W. M. Buchan, Llanberis, 36 Mytton Oak Road, Shrewsbury. 
J. W. Taylor, 44 Deacon Road, Bitterne, Southampton. 
D. S. Redhead, Marconi’s Wireless Telegraph Co. Ltd., Chelmsford, Essex. 
J. Bolwell, Creed & Co. Ltd., Treforest Industrial Estate, Pontypridd, Glam. 
E. Perry, c/o Hayek & Partners Ltd., Federation House, Station Road, Stoke-on-Trent. 
T. A. Horsley, 24 Clarence Road, Nunthorpe, Nr. Middlesbrough. 
A. Eustace, 19 Ferndale Road, Northville, Bristol, 
H. P. Sanderson, I.C.I. Ltd., Metals Division, Waunarlwydd, Nr. Swansea. 
R. J. Sury, Widdicombe House, 2 Buttons Farm Road, Penn, Wolverhampton. 
R. Wheeler, Old Farm House, Parish Hill, Bournheath, Nr. Bromsgrove, Worcester. 
J es Townend, 26 Moor Allerton Drive, Street Lane, Leeds, 


CORRESPONDING MEMBER IN EGYPT 
A. F. Abdo, 29 Abo Taleb Street, Terha Bolackia, Shouba, 


Cairo. 


Ramat-Gan, Israel. 


CORRESPONDING MEMBER IN BRITISH WEST AFRICA 


H. P. Halfter, Gold Coast Rlys. & Harbour Admin., P.O. Box 
202, Takoradi, Gold Coast, B.W.A. 


GRADUATE SECTION HONORARY SECRETARIES 


E. Hipkiss, 17 Briery Road, Halesowen, Birmingham. 

W. Wright, 14 Haynestone Road, Coundon, Coventry. 

W. Overin, 353 Whitehall Road, Westfield, Wyke, Nr. Bradford, Yorks. 
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RIGIDLAP 


Designed for fast, economical production 
of lapped components to exceptionally 
dose tolerances and superior finish, 
the Newall Rigidlap Universal 
Lapping Machine features 
extensively in the manufacture 
of superlative quality ball 
races by HOFFMANN 
GLOUCESTER) LTD. 














a 





— Massively constructed for the lapping of a wide range 
of flat or cylindrical components up to 24” x 7”, the 
Rigidlap is a dual-purpose machine which, without 
modification, can be employed for quantity surface 
grinding of small, flat components at high production 
rates and to unexcelled accuracy. 






“ease address enquiries to: 


NEWALL GROUP SALES LTD PETERBOROUGH 
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AUTOMATION 


Asquith Unit Head Machines are 
designed for horizontal, vertical, 
right or left-hand mounting. They 
can be arranged to meet a variety 
of multi-way drilling, tapping, 
boring and reaming  require- 
ments, the cycle of operations 
being completely automatic. 
Economy of modification to meet 
changes in design is one of the 
features of these Asquith Units. 


WILLIAM ASQUITH LIMITED 


HALIFAX : ENGLAND 





Above: Crilling and 
Tapping Hypoid Hous- 
ings for the Standard 
Vanguard on Asquith 
Vertical Unit Head 
Machines. 


Below: Drilling and 
Tapping Centre Hous- 
ings for the Furguson 
Tractor on Asquith 
Horizontal Unit Head 
Machines. 


Photographs by courtesy 
of The Standard Motor 
Co., Ltd., COVENIRY. 


Sales & Service for... DRUMMON D-ASOU iTH ..« the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone: Midland 3431 (7 lines) Also at LONDON : ’Phone Trafalgar 7224 (3 lines) and GLASGOW: ’Phone Central 34/1 
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Photograph by courtesy of 


Vickers Armstrongs Ltd. Newcastle-upon-Tyne T h is Ts raat way to Ss peed u p 


\ the machining of heavy shafts 





Many big tough jobs which had not previously 
been considered for copy turning are now being 
machined on the ‘Maxicut” with dramatic 
savings in production time and cost. The 








heavy-duty rear slide can be tooled up as shown 
above, to rough out portions of the work to 
reduce the amount of metal to be removed by 
the copying tool or for cutting square ruts, etc. 
which cannot be profile turned. 








Sales & Service for... D R U 4 Ce ie | D-ASQU iTH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone: Midland 3431 (7 Lines) Also at LONDON; ‘Phone: Trafalgar 7224 (3 lines) and GLASGOW: 'Phone Central 341 
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machine line MOBILE 








* STEP UP production 
% REDUCE costs 


By fitting the machines with Barrymount levelling mounts, a whole 


Machinery that moves production line can be re-arranged to improve the flow 
with the tenes of work, in a matter of minutes instead of hours . . . or days. 
increases output Plant mobility can increase output and lower production costs. 
a eT Barrymount levelling machine mounts practically eliminate 
usually be improved vibration. They do away with the old method of bolting 

machinery to the floor or to concrete foundations. Yet the 
Idle machines standing machines will not “walk.” External shocks and vibration are 
bolted to the floor isolated, cutting down spoilage in precision machining. Noise 
are wasting space from heavy and high-speed plant is reduced to a minimum: this 


means higher worker efficiency. 


MADE IN ENGLAND UNDER LICENCE 










) MOUNT filtag2) twee ce) 


FROM BARRY CONTROLS INC: OF U.S.A 


Write for technical bulletins: 


CEMENTATION (MUFFELITE) LTD., 39 VICTORIA STREET, LONDON, S.W.I (ABBey 5726) 
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THE BUSH WITH 


BRITISH AERO COMPONENTS LTD. 









MONTAGUE RD., 


NINE LIVES 


WARWICK. 


TEL 320 
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rface hardening machine illustrated here 
obs. It is widely used by the auto- 


The BIRLEC induction su 
t of rocker shafts, selector rods and 
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Illustrated are typical induction 


hardened automobile rocker 
shafts and selector rod. 
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ductors permit several different jobs 
Hardening zone selection Cam 
to be run economically in successive Maximum hardening speed --- . iy" sec 
batches. Maximum return stroke speed 6” /sec. 
Typical production (12” stroke) 300/hr. 
0.17d/piece- 


Typical operating cost 


-E.1. Group of Companies 


ERDtINGTON 


the 


Journal 








’ 2 6 








The 





Wr 




















The Institution of Production Engineers Journal 


AYLCAIL ror 


(PATENTED) 
























FOSTER WHEELER LTD fabricates further extensions 
to Esso’s gigantic Oil Refinery at Fawley, Southampton 


Fabrication of the REACTOR, part of the new HYDROFORMER unit being built by FOSTER 
WHEELER LTD. for the ESSO PETROLEUM CO., LTD. The ARCAIR Torch is being used to back- 





gouge the outside welds, prior to welding the inside seams. The shell plates of this vessel are 2}” thick. 
Construction must meet the stringent requirements of the A.P.I.A.S.M.E. code and is subject to 
100°, X-Ray inspection. Lincoln machines and Fleetweld 5 electrodes are being used throughout. 
The Arcair Torch saves on cutting and gouging up to 80%! This new patent complete unit 
uses only electric arc and compressed air. Air-cooled for operating-comfort, with self- 
aligning rotating jet for adjusting carbons to all angles. Melts any metal by electric 

arc, then dissipates the molten metal by continuous high-velocity compressed air. Special 
Arcair copper-coated graphite carbons, in 7 sizes, are used. 


Arcatr CUTS COSTS! 


Write for full information to sole European manufacturers and distributors, Dept. V 
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for efficient 
(ie lubrication... 


“dag” colloidal graphite is the perfect lubricant and parting 
medium for all metal-forming operations. Dies treated 

with “dag” colloidal graphite offer maximum resistance to 
high temperatures and pressures. The graphite coating is 
capable of withstanding loads of several tons per square 
inch and greatly improves slip between metal and die. 

“dag ”’ dispersions are equally effective for casting, 
extrusion and other engineering processes, and for the 
lubrication of all equipment operating at high 

temperatures. The benefits of our 40 years’ experience 

in manufacturing industrial dispersions are freely at 


vour disposal. 





1 Dome forging being extracted 
from a die lubricated with * dag ~ 
colloidal graphite. 


f 
A 
\ 


nt 


ny 


*®tCO Tthadt wane 


DISPERSIONS 


Acheson Colloids Limited 
18 Pall Mall, London, S.W.1 


wpiko, 


wor 
Trans 


On io” 
Telephone: WHI 2034-9. 
Telegrams: OILDAG-PICCY-LONDON. 
Also ACHESON COLLOIDS COMPANY, 
Port Huron, Michigan, U.S.A. 
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A grinding operation in the production of garden shears. Using an 


ALOXITE resin industrial cloth belt, 4” x 136”, and a ““61”’ Contact 





Wheel by CARBORUNDUM, production has been trebled, and 


| running costs have been considerably reduced. 


c ane : ALOXITE is a 
Progressive manufacturers acknowledge the superiority of registered trade 

° mark of The 

coated abrasives by CARBORUNDUM. They have turned to pro- Carborundum 


ae ; : Cc Limited 
ducts by CARBORUNDUM for grinding and polishing in prefer- ~ecedeeauame 


ence to set-up wheels and dressed mops. 

We should be very pleased to demonstrate to you. We are 
absolutely confident that the “‘61”” Contact Wheel, used with an 
abrasive belt by CARBORUNDUM, will cut your grinding costs 
and increase your production. 


FASTER—WORKING, LONGER—LASTING 
Coated-abrasive produts by CARBORUNDUM 








THE CARBORUNDUM COMPANY LTD., TRAFFORD PARK, MANCHESTER 17. PHONE: TRAFFORD PARK 2381 
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Made in England since 1947 


ENGINEERING (clad 


9 Camomile Street London E.C. 3, England 


Fabricating and Assembly Plants SLOUGH, ENG, * CONNELLSVILLE, PA. and GARDENA, CAL., U. S. A. * FARNHAM, QUE., CANADA 
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When it comes to WELDING ‘ 


Automatic Welding ? 


We sell the whole works 


As the biggest and most experienced people in automatic arc welding, Quasi-Arc 
Limited offer the Production Engineer advantages he can get nowhere else. 
They are ready to supply him promptly with everything he needs—plant, welding 
materials, expert service—all from one old-established and reliable firm. 


Continuous Welding 


Processes 

Quasi-Arc are the only people who make and 
sell two continuous automatic arc welding 
processes—Fusarc and Unionmelt, with all 
their present-day variations. 


Fusarc 

The biggest-selling continuous covered elec- 
trode process in the world—and in its field 
the most economical. Fusarc with its visible 
arc, runs fast and efficiently, and gives excel- 
lent results both indoors and outdoors. 





External and internal welding 
of Class 1 boiler drums, by the 
Fusarc process. Note the versa- 
tile cantilever—supported au- 
tomatic welding head; boom- 
type internal welder (right) 
with effective welding traverse 
of 15’ 0”; and the adjustable 
motorised roller bed, cvorking 
in conjunction with an idler- 
bed unit. All manufactured, 
installed and serviced by 
Quasi-Arc Limited—and only 
one of many complex auto- 
matic welding installations 
now in production, 





Unionmelt 

The world-renowned submerged arc process, 
giving X-ray sound welds with perfect finish. 
There is no spatter and no flash. It is rapidly 
expanding into light plate welding as well as 
in heavy fabrication work. 


Welding Manipulators 

Quasi-Arc supply a wide variety of manipula- 
tive equipment from manipulators and 
positioners to roller bed units. They are built 
on years of experience and development and 
can be incorporated with any welding process 
in complete automatic welding installations. 


The interests and activities of The Quasi- Arc Company Limited and Fusarc 


Limited in the well-known processes 


Quasi-Arc - Fusarc - Unionmelt : Sigma» Helianc - Twin-Arc 


have been combined in order to provide a thoroughly comprehensive 

and effective service to the welding industry. 

The headquarters of the new organisation— named Quasi- Are Limited— 
are at Bilston, Staffordshire, with works at Bilston and Gateshead. 


Come to QUASI-ARC . 


QUASI-ARC LIMITED 





BILSTON +: STAFFORDSHIRE 
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And Now |e BISON 


—the latest development in profile cutting machines 


The BISON is the result of an intensive devel- wood templates, or drawings—all quickly inter- 
opment programme having as its background  changeable—are available for this machine. 
British Oxygen’s up-to-the-minuteknowledge = (,) exTENSIBLE CUTTING LENGTH — In addi- 
of all kinds of gas cutting machines. tion to being available in two cutting widths of 42” 


and 84”, the longitudinal cut is extensible up to 
THESE ARE ITS SPECIAL FEATURES: any length by the addition of extra sections of 


(1) THYRATRON SPEED CONTROL—Forprecise T@¢K in increments of 42". 
regulation of cutting speed—the known essen- (4) UP TO THREE CUTTERS—Canbe mounted 
tial for high quality cutting. on the boom for multiple cutting. 


(2) INTERCHANGEABLE TRACING HEADS— _ (5) USES ALL FUEL GASES — The BISON will 
Tracing Heads to work from steel templates, | operate on Acetylene, Propane or Coal Gas. 


5= 3-8 & we apt (0) reo> @ 4e3 >>.) 


British Oxygen Gases Limited, Industrial Division, Bridgewater House, St. James's, London, $.W.1 
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Do you put bottles in crates? | 


or assemble refrigerators? * 


Ss / 


| 
| 


| 
| 
| 
or furniture?* | 
| 
| 
| 


Fis 


or make a lot of motor cars ?* 


—Whatever your production problems are, it’s ten to 
Just a few of one that MAXAM, pneumatic power and control 
the very many equipment, could help! 
MAXAM applications 


MAXAM Dept., THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD. 


4 Broad Street Place, London, E.C.2 WORKS: Carn Brea, Redruth, Cornwall. 





PNEUMATIC. 


EQUIPMENT 
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GROOVED PINS 


Mills Grooved Pins have proved themselves efficient and economical in 
over a hundred different types of industry, and are being used in increasing 
numbers. Made in twelve different types they eliminate reamering and 
tapping, are easy to fit, and will not vibrate loose. 


Safe — Simple Satisfactory ORILL & ORIVE HOME/ 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS 


WOODLEY - NEAR STOCKPORT -: ENGLAND 
Telephone: WOODLEY 2231 (10 lines) Telegrams: “MILLS” PHONE WOODLEY 
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» - - reach, grasp, carry, lift, turn, clamp and tilt. 
Hymatic Automation is thus invaluable in the automatic 
and selective transfer of parts from one process to the next, 
from conveyor to conveyor; in unloading one machine and 
loading the next; or in quick clamping to hold parts during 
machining. All designs of Hymatic Automation are made 
for specific tasks but are readily adaptable to others. 

Hymatic Automation covers the whole problem—the de- 


sign of the circuit—the machine—the means of control. 
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THE HYMATIC ENGINEERING CO. LTD. DEPT. HA.84 , 
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.. feed parts 


Hymatic Automation, therefore, has a place in your pro- 
gramme of productivity improvement. 

Perhaps in your Works, too, there are jobs where it is poss- 
ible for people to burn or cut themselves, strain or crush 
themselves, lose fingers or even a hand; or perhaps there 
are jobs for which you just cannot find people. 


| In all events CONSULT 


Hymatic Automation. 


* WORCS, ——.—...—.._. __. .. .... = 





REDDITCH 
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IN LATHE MANUFACTURE 


—_—_— ones, 


ew MIDDLE BEARING TO SPINDLE 
e TOTALLY ENCLOSED MULTI-CHANGE GEARBOX 


* PRE-LOADED TAPER ROLLER BEARINGS FOR 
MAINTAINED ACCURACY OF SPINDLE 


15'-17" swing 
>. ENGINE LATHE 






We manufacture... Tagn mith Grace 


13”-30” swing ENGINE LATHES 





KEIGHLEY ENGLAND 


SURFACE & BORING LATHES Limiteo 


TOOLROOM LATHES ee 


DESCRIPTIVE LITERATURE § © epee ou EST 
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PRODUCT TI ON.... 


all aspects of production covered 
from the machining of the smallest 
watch components to the heaviest 
classes of work in the electrical 

and shipbuilding industries 





Erecting Herbert No. 4 Senior- 
with dial-change or Preoptive 


Headstock—Capstan Lathes at 
our Head Works. 


Practically all types and sizes of machine 
tools can be supplied; also machines and 
equipment for the diecasting, plastic- 
moulding and forging industries. 


The largest machine-tool organisation 


in the world 





ALFRED HERBERT LTD - COVENTRY 


When replying to advertisements please mention the Journal 
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Fot Maximum Fieduction 








| STEM HANDLE 


4 
av ili a 1” dia. Free Cutting Mild 
= low j= cats Steel Bar, En.1. 

ut. 
Fitted with 14° Hand Operated 1 >, ee a High Speed Stee! Cutting 


















Automatic Chuck and } Tools 
Swing Forward Covered 
Bar Feed A 


Floor to Floor Time: 70 seconds 





Tool Position Spindle Surface * Feed 
DESCRIPTION OF OPERATION Speed Speed Cuts 
Hex.Turret | Cross-slide R.P.M. Ft. per Min.| per inch 








Feed to Stop and close chuck - + 1 - — — —_ 

Multiple Roller Turn Two dias. A and 3” dia. + 2 _ 2041 535 120 LAT Mi = 
Roller End and Chamfer - - + 3 _ 2041 200 Hand 

Support and Form - - - . | 4 Rear | 605/95 | 160/25 | Hand 

Screw 3” Whit. - - - - - : —_ 605 60 |16T.P.I. 


Support and Radius Part-off - Front 605 60 Hand 
































Capacity: 13 in. dia. hole through spindle. 11} in. dia. swing over bed. 

Spindle: Mounted in ball and roller bearings. 

Powerful friction clutches running in oil transmit power through ground gears. 
OUR COMPLETE RANGE INCLUDES CAPSTAN AND 


TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 


OVER BED AND 8) in. DIA. HOLE THROUGH SPINDLE. Full details on request 


H.W.WARD &CO.LTD 


SELLY OAK ;,=) BIRMINGHAM 29 





TELEPHONE \\~¥/ SELLY OAK II31 


-< W.609 
International Machine Tool Exhibition, London, 1956 
June 22 to July 6 — Stand 17, Grand Hall, Olympia. 
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Q=N 
SHIPLEY GS, YORKSHIRE 


TELEPHONE: r 6§3231 


International Machine Tool Exhibition, London, 1956 
June 22 to July 6 — Stand 15, Grand Hall, Olympia. 


¢ 





XLvi The Institution of Production Engineers Journal! 























ARNER Electric Brakes and 
Wcities provide motion 
control bringing you the newest 
practical method of linking 
mechanical functions with electric 
control through electro-magnetically 
actuated friction couplings. Their 
versatility, instantaneous response, 
compactness and design simplicity 
opens the way to limitless im- 
provements in design of all types 
of machinery. Warner Electric 
Brakes and Clutches, now made 
in England by Westool, can 
bring you a step nearer to 
automation in your factory. 


Let us tell you more aaa 
about them. 










aes Wal ELECTRIC BRAKES AND CLUTCHES 

_ Joshva soning a yutcls are manufactured in Great Britain under licence by 

THis _Teych-fatleN 9s CW coh 

se arnet vecise con 

5 3 re Pir icity: 
nas. remand simP "Phone: West Auckland 317 (4 lines) | Cables: Solenoid, West Auckland 


Westool also make Coils, Coil Winding Machines, A.C. & D.C. Solenoids, Transformers, Grinders, Motors, Air Conditioners, etc. 











The 
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presents a New Wide Range of the famous 
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SOLE AGENTS 


The machine illustrated is the AW 24" model 


To meet your special engineering problems CLEVELAND 


i” 
AW 2; Single Spindle Automatics are now available in a new 
24” extensive range comprising :— 
60 en Model “AB” 13” with electric drive. Model “A” 1-4,” 
Model “AB” 13” __,, = » Model “AW” 2}” 
4. Model “AB” 3” __,, - » Model “AW” 4}’ 
3%" Model “AB” 3%” ~ » Model “AW” 53” 
Model “AB” 4}” _,, * » Model “A” 8” 
Model “AB” 5?” » Model “B” 1+” 


Model “B” 23’ '—18" machine 


Send for comprehensive details 


Model “B” 13” 


The Selson Machine Tool Co. Ltd 


CUNARD WORKS, 


Telephone Elgar 4000 (10 





When replying 


CHASE ROAD, NORTH ACTON, 
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For 
production of 
all types of 
dies and 
form tools. 





The leading manufacturers of spark machining equipment 
in the world, have pleasure in announcing their latest 


SPARCATRON Mk. II Model 


With double head. 





This addition to the Sparcatron range of machines for 
spark machining has been produced as the result of 
requests for an equipment for use with large section 
electrodes to be operated to very close limits, and can 
be supplied with two heads as illustrated, or with a 
single head. 








The twin head model can be easily worked by one 
operator, and the heads operated separately, so that 
production per man hour is doubled. 


A further two or more heads may be used in conjunc- 
tion with the main control unit in some circumstances. 


Manufactured by: 


IMPREGNATED DIAMOND PRODUCTS LTD., GLOUCESTER, ENGLAND 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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Engineers Small Tools 
TWW and Accessories 


























‘Wards might have it’ applies to Small Tools and 
Accessories as it does to all the branches of industry 
served by Wards. A complete and dependable 


range is available from stock or very early delivery. 





THOS.W.WARD LTD - ALBION WORKS - SHEFFIELD: Tel. 26311 (221ines) 


LONDON OFFICE + BRETTENHAM HOUSE - LANCASTER PLACE + STRAND : W.C.2 


EsT°2 
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CERAMICS, TUNGSTEN CARBIDE, GLASS, QUARTZ, STONE, GRANITE 


MINERALS, SLATE, SHELL, REFRACTORIES AND ALL HARD METALS 


IMPREGNATED DIAMOND PRODUCTS LID:-GLOUCESTER 





Telephone 21164 -Telegrams-Impreg-Gloucester. 
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LATHE MANUFACTURERS SINCE 1877 


announce the appointment of 


SIDNEY JONES LTD 


as their sole agents in the U.K. for the entire Heinemann range of Capstan, 











Turret, Multi-tool and Production Lathes 





CAPSTAN LATHES PLAIN PRODUCTION LATHES 
up to 23” bar capacity and 15?” swing up to 184” swing diameter over bed 
diameter over saddle. and 69” between centres. 


TURRET LATHES 


up to 3)” bar capacity and 18)” swing SCLTIVESS LATHES 

diameter over saddle. Plain and with automatic sequence 
control including automatic speed and 
feed changes. Independent front and 





TURRET LATHES rear cross slides. 
with 16 station drum ype axial All Heinemann Lathes can be fitted 
turrets. 23” bar capacity 15” swing with one or more Heinemann Hydraulic | 


diameter over saddle. Copying Units. | 


Write for leaflet No. H.M./3. to Sole Agents: SIDNEY JONES 


SIDNEY G. JONES LTD 8 Balham Hill - London: 5S.W.12 
BATtersea 3246 


TA 8738 
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Heat 
where you 
want it 


Use electricity and bring the heat to the job 
instead of having to bring the job to the 
heat. Heat can be applied wherever it is 
possible to bring a pair of wires—and so 
the heating process can be right in the 
line of production. 


You get much finer control with electricity, too. 
Temperatures can be controlled auto- 
matically—and the constant heat value 
of electricity means that you Know that 
the treatment is precisely what is re- 
quired. Not only temperatures but the 
operation of a complete heating unit can 
be controlled automatically. Electric 
heating equipment can be arranged to 
start, run and shut down to any process 
requirement or time and temperature 
cycle. 


Heat where you want it, perfect control, 
cleanliness, lower labour costs and better 
working conditions are some of the ad- 
vantages of using electricity for heating. 
Heating is just one of the many ways in 
which electricity plays a vital part in the 
drive for greater productivity. 
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Electricity 
increases 
Productivity 


Ask your ELECTRICITY BOARD for 
advice and information, or get in touch 
with E.D.A. They can lend you, without 
charge, films about the uses of electricity 
in industry. E.D.A. are also publishing a 
series of books on Electricity and Produc- 
tivity. Titles now available are: Electric 
Motors and Controls, Higher Production, 
Lighting in Industry, Materials Hand- 
ling, and Resistance Heating. Price 8/6 
or 9/- post free. 


Issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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NOW! Melmex Melamine 


— Ware* 


“* Melamine Ware made from 
MELMEX moulding powder, 
a B.I.P. Product. MELMEX 
is a Registered Trade Mark. 


ee Cups, saucers and plates made from MELMExX are the new answer to hygiene and 








In Butlins Camps! wastage problems. They will not easily chip or crack, invariably cut wastage by at least 50°, 
‘MELAW ARE’, made , <? ; 
from MELMEX, has and speed up service. Already installed in famous catering establishments, in hospitals. 


drastically reduced 
wastage, appreciably 
speeded up service 
in Butlins vast 
dining halls. 


schools and industrial canteens, MELMEX Melamine Ware, is specially designed tor 


large-scale catering. It is available in a number of attractive styles and colours and 1s 





obtainable only from leading moulders, whose proprietary brands are moulded to specified 


standards of design and quality. Write for full particulars. 


At Littlewoods Stores! 


Streetly Melamine Ware, made from i il hi r crack 
MELMEX, has reduced wastage by on It not eas y Cnip or crac . 
over 50°. in their cafeteria, report these lighter to handle—speeds up service 


famous Stores. 


quieter—reduces kitchen clatter 
pleasing to look at and to use 


> Melmex Melamine Ware 


B-I-P CHEMICALS LIMITED Oldbury - Birmingham - Telephone: Broadwell 2061 
London Office: 1, Argvi/ Street, London, W.1. 





Telephone: Gerrard 7971 



























The Institution of Production Engineers Journal 


to he \FRe 


One of the most interesting 

features of the Prestige * Imperial’ Food 
Mixer, is that the makers give with it 

a five-year guarantee. We regard this guarantee 
as a fine tribute to the quality and prestige of 
our castings which form the body, handle and gear. 
Our reputation for quality and precision 
has brought its problems. 





As the demand for quality die castings has risen 
it has been a matter of regret that for 

some time we have been unable to accept 
orders from new customers. In order to meet 
these demands we have undertaken a major 
development programme. The installation of 
a considerable amount of plant is now 
complete, enabling us once again 

to turn our attention to enquiries from 

new customers. 


Photograph reproduced 
by kind permission of “i 
Platers & Stampers Ltd. 
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THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILLEWORKS - WOLVERHAMPTON TELEPHONE 23831/6 
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RCHDALt 


HIGH SPEED, LIGHT TYPE, CENTRALISED CONTROL RADIALS | 


One of the most popular machines in the ARCHDALE range. 3’ 6” or 5’ 0” spindle radius. 
Capacity: |}” dia., in M.S. 15 speeds: 40-2000 R.P.M. 4 feeds: 30-180 R.P.I. Write for full details. 








J\MES ARCHDALE & CO. LTD., BIRMINGHAM 16 © SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY, ENGLAND 















When replying to advertisements please mention the Journal 
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FOR ALL KINDS OF 


JIGS - FIXTURES & GAUGES 

















PRESS TOOLS - MOULDS AND 
SPEGIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
Opportunity to study your requirements for 
inclusion in our production programme where 
possible. 














Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 








Guaranteed 
Precision 
Accuracy 



























































G.F:A. TOOLS & GAUGES LIMITED 


HARPER ROAD +: WYTHENSHAWE ; MANCHESTER 


Phone:- WYTHENSHAWE 215 Grams: PNEUTOOLS, PHONE 
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sustained 
performance 


to high standards 


Mono-Radial 
Constant 
Mono-Radtal Variable Delivery 
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MONO-RADIAL 
VARIABLE DELIVERY 


Compact and robust hydraulic pumps 
giving smooth output of unrestricted 
variation, irrespective of pressure. 
Variation is obtained manually; re- 
motely by sprocket and chain; or 
automatically by a servo which pro- 
vides sustained characteristics when 
required. Available in capacities 
oO-I} g.p.m. up to 0-36 g.p.m. 

at pressures up to 6,000 Ib. p.s.i. 


VALVES 
Mono-Radial Control Valves are 
arranged for one or more hydraulic 
supplies under manual, 
power operation. 


remote or 


ANDREW FRASER & COMPANY LIMITED 


29 BUCKINGHAM GATE 


Delivery 


MONO-RADIAL 
CONSTANT OUTPUT 


A perfect unit for hydraulic presses and 
machinery. Through the single out- 
let it delivers a large volume at low 
pressure and a small volume at high 
pressure—the compact combination 

of two pumps 1n one. 

Capacities: 0.6-17 g.p.m. at high 
pressures up to 6,000 p.s.i. 


3.6-50 g.p.m. at low or inter- 
mediate pressures. 





- LONDON SWI 


PHONE VICTORIA 6736-9 





LVili The 


Institution of Production Engineers Journa 







Pallet 
Conveyors 






Portable Cenvevor 





Complete Telpher 
Installations 















Something 
worth 
knowing 


Paterson Hughes Mech- 
anical Handling Systems 
are used in almost every 
industry in the world. 


Sand Storage 
Hoppers 


f 


Portable Sack Elevator 








Overhead Travelling Cranes 
Sand Conditioning Plant 


Overhead Chain Conveyors 


vie or LONDON * BEDFORD HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2 Phone TEMPLE BAR 7274-6 
YATE RSON H UGHE BIRMINGHAM * 3 HIGHFIELD ROAD, EDGBASTON, BIRMINGHAM 15 - Phone EDGBASTON 2957-8 
ENGINEERING COMPANY tIMITED 1 GLASGOW - WYNDFORD WORKS, MARYHILL, GLASGOW * Phone MARYHILL 2172-4 





SOUTH AFRICA * PATERSON HUGHES ENGINEERING S.A. (Pty) Ltd., P.O. Box 811 JOHANNESBURG, S.A 


MECHANICAL HANDLING ENGINEERS AND CRANE MAKERS 











Th 


The Institution of Production Engineers Journal 


0 
ms 


l 
<a me ee ey 


THOS. FIRTH & JOHN BROWN LTD : SHEFFIELD + ENGLAND 
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AT FORD 
MOTOR 
COMPANY 
LTD 


By] courtesy of Ford Motor Company Ltd., 
Dagenham, we _ illustrate one of our 
PRECIMAX Model MPO machines set up for 
grinding the cones on two-speed inter- 
mediate gears. High rates of production 
are maintained to close limits, and the 
PRECIMAX ensures a consistently good finish. 











The PRECIMAX range includes machines to improve performance jon practically 
every precision grinding operation; plain and universal cylindrical grinders in a 
full range of sizes; fine grinding machines for ultra precision; surface grinders 
in reciprocating and rotating table types, etc. 


Fine boring machines are also a speciality, and models are available with numbers 
of spindles to suit requirements, and fully tooled ready for immediate production 


JOHN LUND LIMITED 


CROSS HILLS, KEIGHLEY, YORKS. 
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With a spindle range from 1,200 to 
22 r.p.m. combined with ample power, 
this Model SR8V 16” swing lathe has 
proved its versatility at Venner Limited, Kingston 
By-Pass, Surrey, on work ranging from steel to 
light alloys. Our illustration shows the turning, 
facing and boring of magnesium castings for flow 
control units. Limits are held within 0-0005”. 





Full information on our range of lathes, from \6 in. 
to 40 in. swing will be sent on request. 


DENHAMS: ENGINEERING COL?-HALIFAX:- ENGLAND 





AUSTRALIA Gibson Battle & Co. Led., 535 East Street, Sydney, N.S.W. 


CANADA Sykes Tool Corporation Ltd 
York Street, Toronto. 


INDIA Machine Tools (india) Ltd., 
Square, Calcutta, |. 


-» Adelaide Buildings, 123-131 


Stephen House, Dalhousie 


NEW ZEALAND Teagle, Smith & Sons Ltd., 276-278, Wakefield Street 
Wellington, N.Z. 


PAKISTAN Machine Tools (Pakistan) Ltd., Nadir House, McLeod Road, 
Karachi, Pakistan. 


SOUTH AFRICA Forest Engineering (Pcy.) Ltd., P.O. Box 6738, Johannesburg, 
South Africa. 
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DUCKHAM’S 
can solve 

your lubrication 
problem 


Alexander Duckham & Company Ltd., 
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DUCKHAM’S L.B. 10 GREASE 







A single grade for all applications. For high 
and low temperatures, wet and dry con- 
ditions. 


DUCKHAM’S TRANSGUT 50 


Soluble cutting oil with no rusting even at 
§0 to 1 dilution. 


DUCKHAM’S D.F.3 


DEWATERING PRESERVATIVE 


produce a complete range of 
quality lubricants. Three grades 
of outstanding merit which 
reflect modern development are 


here brought to your notice. 


Ouch Zo] 


USTRIAT | 
BRICANTS J 









Dewaters and then protects with a drying 
out lacquer-like anti-corrosion coating. 


Our technical advisory staff are at your service to 
give advice and guidance on the correct selection 
and efficient use of all products. 


A booklet entitled “Guide to Industrial Lubrica- 
tion”’ is available. Please write to CMI, Alexander 
Duckham & Company Ltd., Hammersmith, 
London, W.6. 


Duckham’s manufacture a complete range of oils and 
greases for all purposes, including :—Compressor Oils . 
Cutting Oils Diesel Engine Oils Commercial 
Vehicle Oils . Gear Oils . Refrigerator Oils . Steam 
Turbine Oils . Tractor Oils . Rust Preventives . Press 
Compounds . Wire Drawing Lubricants, etc. 








7” 
4 y ~\ 
NOL MOTOR OILS Duchham 
premier grade engine and transmission oils provid- 
ing lubrication at its best. Officially recommended W 
by Austin, Morris, M.G., Riley, Rover, Standard, 
Triumph and Wolseley ard approved by Ford. MOTOR OILS 





(A.S.C.) ANTISEPTIC SKIN-CLEANSER == 
—a speedy, effective cleanser of Sia 
greasy, grimy hands. A.S.C. is easy =F 
to use and leaves the skin thoroughly = 
clean and hands soft, smooth and 
germ-free. 
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Our wide experience in the field of automatic control 
has long been recognised by designers and users of 
production plant. 

For nearly half a century our engineers have worked 
with technicians of many industries to devise new control 
methods and equipment to do things faster, better and 
at lower cost. ; fi x =) 

This service is readily available to you: a phone call 
may be the first step towards solution of your control 
gear problems. > = ? 
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IGRANIC ELECTRIC CO. LTD 


HEAD OFFICE & WORKS - BEDFORD 
TELEPHONE: BEDFORD 66261 TELEX 14-533 


Branch Offices: 
LONDON BIRMINGHAM’ BRISTOL CARDIFF EAST ANGLIA GLASGOW LEEDS MANCHESTER NEWCASTLE SHEFFIELD 















A METAL INDUSTRIES GROUP COMPANY 





1G/34/1448 























8 centre lathe 


Model 70° junior 
7 centre lathe 





WOODHOUSE dj MITCHELL WAKEFIELD ROAD BRIGHOUSE 


PHONE BRIGHOUSE 627 (3 LINES) GRAMS ‘WOODHOUSE, BRIGHOUSE” 
PROPRIETORS: THOS. W. WARD LIMITED 
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Solve your 
handling problems 








Z> SEE THE LATEST EQUIPMENT 





FOR SPEEDING PRODUCTION 
AT BRITAIN’S 


MECHANICAL HANDLING 


EXHIBITION & CONVENTION 


EARLS COURT - LONDON -: 9-19 MAY 1956 


The greatest display of mechanical handling equip- The world’s large st display of labour- 
ment the world has ever seen, packed with devices aiding devices in the world’s largest 


for reducing costs and increasing output, takes “p58 
8 sali taaias exhibition hall. 


place at Earls Court in May. 

This is the place to solve every materials handling Over 400,000 square feet of space, 
problem. Here you can inspect labour-aiding showing every type of equipment, large 
equipment, large and small, for every industry, and small, from a simple trolley to ela- 
borate coal-handling gear and ingenious 
bottling plant. 


light or heavy. Whether your requirements involve 
only a modest device or a large-scale installation, 


they can be met. 


This exhibition, demonstrating the enormous Something to save time, cost and effort in 


res made in handling Serene, is of risen every indu stry fr om m ining tom illing. 
wide importance to all concerned with production ; 


—with the achievement of higher output for less Many working exhibits, with experts 


cost and effort. At the Convention, experts from to advise on your special problems. 


many countries will explain their methods for . ; : 
speeding production. Decide now to visit this vital Free consulting bureau and industrial 


event. Make your plans today and mail the cinema during exhibition hours (10 A.M. 
coupon below for fuller details. to 6 P.M. daily). 





ORGANISED BY ‘MECHANICAL HANDLING’—AN ASSOCIATED ILIFFE PRESS JOURNAL 














TO: MECHANICAL HANDLING . DORSET HOUSE . STAMFORD STREET . LONDON 
Please send the 1956 Exhibition brochure with details of Convention and free season ticket, etc. 











NAME 





. S.E.1- 














ADDRESS 
























When 


replying to advertisements please mention the Journal 
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@ STAG 14 AIR-HARDENING 
@ MINERVA OIL-HARDENING 
@ MAXMITH OIL-HARDENING 






se 4 are all good steels from which first-class chisels are made 
at The Imperial Steel Works, for both pneumatic and 
hand use. Let us know what materials you are working 


Mok | on, and we will supply the correct grade of steel, either 


a adie in bar form or as finished chisels. 





Write for details, using the request form. 


EDGAR ALLEN & CO-LIMITED 


=> 
To EDGAR ALLEN & CO.LTD. | 
Sheffield 9 


! 
| Please post particulars of Chisel Steels to | 
: Name | 


IMPERIAL STEEL WORKS - SHEFFIELD-9 


PHONE: SHEFFIELD 41054 GRAMS: ALLEN SHEFFIELD 9 


Firm 





| 
Address ’ | 
LP.E 











The 
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IMIVAAS Automatic Die Sinker 


HORIZONTAL --: 
VERTICAL ee* 
MIRROR. -- ie the 


CIRCULAR. -- 7 * 
SEGMENT COPYING { 
aaa 



























Illustration shows machine fitted with vertical 





attachment—copving using the two rotary tables 


MODEL FKO8c 
TWO MILLING 
SPINDLES 


Arranged with two angle plates 





for simultaneous reproduction of 


two components 

















oF 
Table, 2 Rotary Tables ; ess ... 27fin. dia. 
Longitudinal Table Traverse (automatic) se a. 
Transverse movement of slide ate ios ... U5Zin. 
Vertical travel of spindle head ; - ... 3b gin. 
Spindle Speeds (8) es as ... 70 to 800 or 
u— Our showrooms are only a few 335 to 3,600 r.p.m. 
minutes from London Airport. Feeds (8) 
Longitudinal Table Feed (per min.) ... ee ... 25/32in. to 8{in. 
Spindle Vertical Feed (per min. ) ioe re .-» 17/32in. to 5Zin. 
Net weight approx. ... “4 is ... 9} tons 
Mithine Fed Crmpany Limite 


HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 
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NOZZLES OUTLAST 
THEM ALL? 










Because the Carbon Tetra Boride 
lining is so far as we know 
the hardest man-made material 
commercially produced. 
Its resistance to abrasion, erosion and 
chemical action is greater than 


Glostics Ltd 


AGENTS - IMPREGNATED DIAMOND PRODUCTS LTD 





TUFFLEY CRESCENT - GLOUCESTER 











The Institution of Production Engineers Journal 


are in widespread: use for testing all kinds 
of prime movers. They operate upon the 
Eddy-Current principle and with the elec- 
tronic control normally employed, very 
desirable to.que-speed characteristics are 
provided. 

















HEENAN & FROUDE LTD - WORCESTER » ENGLAND 
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Thre 
turbc 
built 
Vicke 





Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors — 
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v\| SE DOES DOUBLE DUTY 








with Metropolitan-Vickers ‘Turbo-Generators 


By adopting Metropolitan-Vickers pass-out turbo-generator sets,many 
industrial organisations using steam for processes or heating have found 
it economical to generate decetval power at little additional fuel cost. 
The company produces condensing and pass-out turbo-sets from 





250 to sooo kW AC or DC. These small power sets have been 
adopted in paper mills, plastics manufacture, textile production, public 
utilities, chemical and oil plants throughout the world. Please write 
for publication 7452/1. 


Three 3750 kW pass - out 
turbo - generators have been 
built by Metropolitan- 
Vickers for British Enka Ltd. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK - MANCHESTER 17 





Members of the A.E.1. group of eompanies. 


Self-contained Turbo - generator Sets 





B,L 240 
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problem presented is a problem solved—when placed before this organisation of 
technical specialists in metal cleaning and stripping. “S.A.C.” service 1s nation-wide 
—its representatives able to advise you on the spot—its recommendations backed by the most 
up-to-date laboratory and manufacturing facilites. “S.A.C.” processes cover every phase of 


cleaning, servicing and protecting all metals during manufacture and maintenance. 
< 3} fe) 3d 





SUNBEAM ANTI-CORROSIVES LTD. 


CENTRAL WORKS + CENIRAL AVENUE + WEST MOLESEY + SURREY 
Telephone: Molesey 4484 (5 lines) Telegrams: Sunanticor, East Molcsey 


Manufacturers of 


STRIPALENE © FERROCLENE «© ALOCLENE + FERROMEDE : BRAZOCLENE 
(Regd. Trade Marks) 


ADMIRALTY 












APPROVED BY WAR OFFICE AND AIR MINISTRY 























Gre 
Sere 
Sere 
Cir 
Hol 
Rot 
Thr 
Thr 
Pla 
Mil 








CEJ PRODUCTS 
Ground Thread Taps 
Screw Plug Gauges 
Screw Ring Gauges 


Circular Chasers and 
Holders 


Round Dies 

Thread Milling Hobs 
Thread Rolling Dies 
Plain Plug Gauges 
Mikrokators 
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Micro Snap Gauges 


Surface Finish 
Indicators 


Micrometers 
Bore Gauges 


Deltameters (Auto- 
matic Sizers) 


Drill Chucks 
Gauge Blocks 


Dynamometers 








THREADING TOOLS 


Extensometers 


Plain and Screw Snap 
Gauges 


Gronkvist Drill , ' 
Chucks 


Plain Ring Gauges 
Metron Dial Gauges 
Tapping Attachments 


Multiple Interference 
Microscopes 





A.1.D. AND A.P.1. APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/3 
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12’x 12’ x 8’6” Airless Blast 
Cleaning Room with 

3 Centriblast Impellers.and 
Compressed Air 
“Spotting” Equipment. 
The 10’ dia. Power 
Traversed Bogie carries a 
10 ton load to the 
Power Rotated Floor. 





The Power Operated 
Rise-and—Fall Door 
together with Bogie 
Traverse, Impellers, Shot 
Return and Reclaim 
System are sequence 
controlled by the “Push 
Button’’ Starter Panel. 





Dust Control by 
“Spenstead” Rigid Screen 
Filter and Clean Air Fan 
complete 





A FIRST-CLASS INSTALLATION 


SPENCER AND HALSTEAD LIMITED 
BRIDGE WORKS OSSET YORKSHIRE Telephone: OSSETT 821/4 (4 LINES 


We are LONDON: EPSOM 2201 - BIRMINGHAM: EDGBASTON 1539 


not far away GLASGOW: CENTRAL 5909 ‘ MANCHESTER: DENTON 2934 








The 
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tips and tools 


NO. | IN A SERIES: EXTENSIVE RESOURCES FOR RESEARCH 
Behind the constant scientific control of the quality of Cutanit 
lies the combined efforts of the Research and Developments 
Organisation of Jessop-Saville, Metropolitan-Vickers Electrical 
Co. Ltd., and B.S.A. Co. These continual efforts have one object 
in view—improved precision cutting over long periods. For 
consistency throughout the materials and a high performance 
on all types of materials—steels, alloys, cast iron, glass, plastics, 
rock and concrete, etc.— there is no equal anywhere. 


} 








WM JESSOP £ SONS LID FY (;| JJ SAVILLE & CO LTD 


BRIGHTSIDE WORK SHEFFIELD TRIUMPH WORKS SHEFFIELD 











yg 








LXXVI The Institution of Production Engineers Journal 


The 


GLEDHILL-BROOK J-M-C 


PORTABLE | 
-TIME RECORDER 













This handy, portable Time Recorder meets 
every requirement in small establishments 
but it is designed to supplement rather than replace the 
range of large scale GLEDHILL-BROOK Clipper models. 
The J.M.C. Clipper prints on the face of the card—where the name appears— 
recording arrivals, departures and the job process on and off. 

Well built steel case with cellulose finish and 8-day mechanical 


clock movement. ‘‘G.B.’’ patent electric movement if required. 


For full details and illustrated leaflet write to 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS, HUDDERSFIELD. 




















HEADS FOR HORIZONTAL AND 
VERTICAL GRINDING WITH THE 
BROCKHOUSE UNIT GRINDING 
HEAD AND TRUING DEVICE. 


* Easily adaptable on most standard machines. 
% Rapid and accurate. 
% Slideway Grinding Enquiries invited. 





| SPECIALISTS IN | 
| MACHINE TOOL — 

REBUILDING _ , 
| ERS a ELMS WORKS : PENN ROAD : WOLVERHAMPTON 


Write for descriptive folder to : 


J. BROCKHOUSE & CO. LIMITED 


Phone: Wolverhampton 23801 


SETTING 
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SPONSORED BY 
‘THE FACTORY MANAGER’ AND ‘FACTORY EQUIPMENT NEWS’ 


THE FOURTH 


Factory 
Equipment 
Exhibition 


AT EARLS COURT 9" to 14" APRIL 





Oil Fuel in Industry 
A comprehensive display of Oil Burning Equipment 
covering 12,000 sq. ft. of space 
Measurement and Control in Industry 
Of outstanding interest are the many displays 
of the latest instruments and controls 


Protective Clothing Parade 


3 times daily — 11.30 a.m. ; 3 p.m.; 5 p.m. 
(Saturday — 11.30 a.m. ; 2.30 p.m. ; 4 p.m.) 








The Special Day for visits by members of 
THE INSTITUTION OF PRODUCTION ENGINEERS 
is Wednesday April I Ith 








Daily from 10 am to 7 pm (Saturday 10 am to 5 pm) 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method 
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P, B, COW & COMPANY LTD, RUBBER MANUFACTURING SPECIALISTS FOR PVERY INDUSTRY. INDUSTRIAL DIVISION: 470 STREATHAM HIGH ROAD, LONDON S, W. 16. PHONE: POLLARDS 4481 





ul 








4481 





The Institution of Production Engineers Journal 








Precision 





Hoover F.H.P. Motors have won universal recognition 
in industry for power, precision and performance. 
Built around one basic design, incorporating all the 
latest engineering developments, this compact Hoover 
* fractional ” is quiet, free from vibration and has an 
exceptionally effective cooling system. 

Competitive in price, all Hoover F.H.P. Motors are 
backed by the unique Hoover service plan. For full 


HOOVER LIMITED 


Industrial Products Department 
CAMBUSLANG - LANARKSHIRE - SCOTLAND 


Journal 


technical information please write to: 


When replying to advertisements please mention the 
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Heavy work- 
the 





Rectangular 
Permanent Magnet 
Chucks... 


Heavy Duty and Standard models are all 
capable of being used on milling machines 
for production milling as well as other 
classes of machines for a wide range of 
operations. Famous the world over 
amongst engineers who know that low 
price, high performance and no running 
or installation cost make ‘“ Eclipse ” 
Permanent Magnet Chucks an automatic 
choice. 
Ask for Publications P.M.119/52 and P.M.129/52. 


Supplies through appointed “ Eclipse” Distributors. 








Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND. 
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lar motion faithfully transmitted 
@ Light Series Universal Joints are available 
in special designs for aircraft use, made in light 
alloy to Spec. L.40, anodised, with hardened 
ground steel trunnion pins, cadmium plated. 
They are designed with shank diameters to suit 
bore of standard aircraft tube and will withstand 
moderate tension or compression loads. Made 


in a wide range of sizes, they can be supplied 
with covers as required. 


i 
cB Patent Universal ball 
joint combines high load 
capacity, simplicity of de- 
sign and 92-98% efficiency 
(N.P.L. certified). 


Hooke’s Type Universal 
joint is suitable for high 
speeds and is inexpensive 
to fit. 


@ Grease retaining 


Covers are available for all 
types and sizes of joints. 





Air Ministry Gauge Test House Authority 89755/31 


THE MOLLART ENGINEERING COMPANY LTD. 





KINGSTON BY-PASS - SURBITON - SURREY - ENGLAND 


Tel : ELMBRIDGE 0033-7 Grams : PRECISION. SURBITON 
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Photograph by courtesy of Messrs. Gestetner Ltd 





...- AT FAMOUS 
DUPLICATOR WORKS 





Duplicating today is pure routine. so probably few people 
realise that it is only by skilful design and precision workmanship that such an 
intricate piece of equipment functions so well. 

At the GESTETNER works in Tottenham, ** BROOMWADE ” pneumatic 
equipment plays an important part in many operations. The group of three 
“ BROOMWADE ” compressors illustrated supplies air for powering drills, 
screwdrivers and ““ BROOMWADE ” squeeze riveters. A further six are installed 
in the Diecasting Shop and numerous other units are placed at strategic points 
for a multitude of tasks including the operation of presses and spray painting. 

“ BROOMWADE ” pneumatic equipment plays an important part in most 
industries, helping to produce better goods at less cost. 


m3 1:4@1@) ADE_ 


Aids most industries 





BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. 
Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom”, High Wycombe 
303 SAS 
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* YES SIR... WE CAN 
DELIVER FROM 
STOCK! 


Whatever your needs in machine shop equipment and surplies, we 
are organised to give you an “off the shelf” service 


We hold comprehensive stccks of “‘Intal’” twist drills: J. & S. small 

tools; H. S. S. milling cutters and reamers; lathe znd drill chucks; 

socket head screws; precision tools; “Galtona’ ground thread taps; 
cut thread taps and dies ; ““Galtona O.K.” serrated blade milling 

cutters; ‘““Carborundum” grinding wheels and all 

abrasive products; belting, pulleys and millgearing; millfurnishing; machine 
tools and equipment, etc... . etc... . in fact, 


EVERYTHING FOR THE ENGINEERING SHOP. 


* TELEPHONE 
BIRMINGHAM (HEAD OFFICE) 
ASTON CROSS 300! 
LONDON OFFICE 
MARYLAND 2564 
LEEDS OFFICE 
LEEDS 21212 


STEELHOUSE WORKS - OLIVER STREET BIRMINGHAM 7 
ehephone Aston Cross 300! (2 ues) “Qelegrams Cogs, Birmingham 





NORTHERN AREA OFFICE : A. V. Green, Britannia House, Wellington St., Leeds, | 
LONDON AREA OFFICE : A. J. Percy, 240, Romford Road, Forest Gate, London, E.7. 











PATENT CALIPER GAUGE “:* 


Each month one of the seven main advantages of this fine 
precision instrument will be described. 


@ Many different gauging @ Can be used for either left 
positions can be obtained. or right hand threads. 


%* @ The anvils are set so that @ Particularly suitable for the 
they do not roll. gauging of acme forms of 
thread. 

@ All shearing § action is ; Le) 

eliminated. @ Can be supplied for “GO’ 

only, or “NOT GO” only, or 

@ Particularly suitable for both “GO” & “NOT GO” 
gauging shouldered work. combined. 


NOTE THIS MONTH’S IMPORTANT FEATURE 





THE ANVILS ARE SET SO THAT THEY DO NOT ROLL 
As the anvils are set and do not roll, a better feel of the 


component passing through the gauge is obtained than is 
the case with the roller type. 











Write today for a descriptive leaflet to:- 


THE HORSTMANN GEAR CO. LTD., ret: waTH raan- 


NEWBRIDGE WORKS.BATH. ENGLAND. adie 




























/ 
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MACHINE TOOLS 





E.M.O. Instrumentation Ltd. eniploy 
Keighley “K.S.E.” Internal Grinders for the produc- 
tion of high precision ball race components. 

A completely self-contained and compact machine, 
the ‘K.S.E.’ is designed for high speed, accurate 
grinding of bores from 7%" to 13”. 


please address enquiries to: 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH PHONE: PETERBOROUGH 3227-8-9 KEIGHLEY PHONE: KEIGHLEY 4294 


A 60,000 R.P.M. electrically driven 
high speed grinding spindle pro- 
ducing 5 MM. bores at the Bracknell 
factory of 

E.M.O.INSTRUMENTATION LTD. 
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SUPER CENTRE 
ae jj ; Pe ; A permanent Hardened and Ground Socket 
en . i with RENEWABLE HIGH SPEED STEEL 
Ji y } INSERT. Standard inter-changeable 
inserts enable centre to be 


a quickly replaced. 
STANDARD SOLID CENTRES 


Precision ground to give 

perfect concentricity. Tapers to 

standard gauges. Made in High Grade 

CARBON ALLOY STEEL, = =. HIGH 
SPEED STEEL BUTT WELD 


ARCHER 


BALL & ROLLER BEARING TYPES 


REVOLVING GENTRES 


All types of centres are made from the best grade 


‘ steel, and are designed to give greater efficiency. 

Take higher speeds, and remain true under the most 

} REVOLVING CENTRES strenuous conditions of present day engineering. 
| Revolve with the work te ASK FOR LISTS NOS. 50B and 85 


1 and can thus stand up to the 
higher speeds and heavier FRANK GUYLEE & SON LTD 
9) work demanded by modern 


engineering practice. 





ARCHER TOOL WORKS - MILLHOUSES SHEFFIELD - 




















To carry 


YOUR stock 
YOUR goods 
YOUR equipment 














you need 


TROLLEYS 


designed for your 
particular purpose 


PROCTER BROS Wiewohe) LTD 








LEEDS + Monkbridge Mill - Whitehall Road Phone > 30531 
WALES <- Castle Works + Caerphilly Phone 2 ii i 
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NAPIER 





Photograph by courtesy of 
D. Napier & Sons, Ltd 


Nitriding 
at Napier 


he Homo Nitriding principle of forced circulation continuously 
floods every surface of every piece in the furnace load with am- 
monia gas of uniform consistency, flow and distribution of gas and 


HEAT TREATMENT duration of treatment being controlled exactly. 

FURNACES hen, allied to this, the Micromax Electric Recorder Controller 
STEAM HOMO METHOD not only indicates and records but controls temperature, at the 
for Scale free tempering, . ‘ . ‘ P 
nse Utes. desired predetermined point the result is absolute uniformity of 
waned sitinens tee hardness and case depth—batch after batch—and in substantially less 
forced circulation heating time than is normal using other methods. 

principle. 

HOMO TEMPERING METHOD Leeds Northrup Heat Treatment Furnaces are in use by Rolls Royce; 


ee Austin; Morris; International Harvester; Jaguar; Humber, etc., etc. 


normalising. 


Surely no more convincing evidence of efficiency is possible. 
VAPOCARB-HUMP METHOD 


for tool and die hardening. 


Send now for descriptive catalogue—or better still—our Technical Rep- 
resentative will call and talk this over with you at your convenience. 





INTEGRA, LEEDS & NORTHRUP LTD. 
183 Broad Street KR Birmingham I5 
"Phone: Midland 1453/4 Telegrams: Flometer Birmingham 











British made in Birmingham 
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SCREW THREAD INSERTS 


*% Regd. Trade Mark 


No fractional gains either; substantially faster and surer assembly 
is a certainty and here’s why— 

Fit Heli-Coil! and reduce number of fastenings required. Use 
set bolts (which can now be shorter) instead of double threaded 
studs and eliminate ‘“ worrying" cover plates etc., into position. 

Fit Heli-Coil! and reduce torque loading for same duty. 
Reduce the wall boss size—no counterbore needed. Use lighter 
materials and improve thread strength. 


Fit Heli-Coil! and have all the advantages of a polished, 
rolled, internal thread. 


Please write for full information. 


ARMSTRONG PATENTS CO. LTD. 
BEVERLEY - YORKSHIRE 
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Bedford Chisels cut deep and quickly. 
There’s a cutting edge that is 
hard wearing and hard biting 


but for greater safety the 


head is not 










hardened. 
Take care to 
dress the heads 
regularly on a 


grinding wheel. 


if it’s a good chisel it’s a 


BEDFORD 


JOHN BEDFORD & SONS LTD 


LION WORKS SHEFFIELD 


718 
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Controlled 
Lubrication is 
good for you... 











. « « and certainly very good for prolonging the life of your machinery. 


The advantages of centralised systems for bearing lubrication are fully appreciated 
as an aid to production. Enots comprehensive range of lubrication equipment is 
adaptable to every industry and is indeed saving time, money and effort in the 
modern factory by reducing the number of breakdowns, eliminating costly repairs 


and adding years of service to the machine. 





Send WOW! 


Send now for these fully informative booklets | LUBRICATING 
which are free on request. Ask for them by GUNS 
number :— lg AND NIPPLES 
OS 955. ‘‘One Shot” Lubricating System. 
LS 952.  ‘*‘Benston”’ Lubricating System. 
LGN 254. Lubricating Guns and Nipples, and 
CF 154. Cutting Oil and Coolant Fittings. 
Leading manufacturers in the textile, printing, 
machine tool and engineering trades stan- 
dardize on ENOTS Lubricating Equipment. 





LUBRICATING EQUIPMENT 


BENTON & STONE LTD - ASTON BROOK STREET - BIRMINGHAM 6 » ENGLAND 


See our exhibits at the INTERNATIONAL MACHINE TOOL EXHIBITION OLYMPIA 
22nd June - 6th July on Stand 50! Empire Hall Gallery. 


We are also exhibiting at the PRODUCTION EXHIBITION AT OLYMPIA 
on the 23rd May to the 3Ilst May on Stand 302, Grand Hall, Ground Floor. 


When replying to advertisements please mention the Journal 
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Motion matters as much in industry as in sport. “""""~ 
Take barrel finishing for example. Barrel finishing, or its equivalent, 
was probably known in ancient Egypt and has been used throughout the 
centuries with little improvement in technique until Polymotion was developed. 
Polymotion has made barrel finishing a precision operation by the introduction of a ~ 
‘ figure-of-eight ° motion to the rotary smooth rolling of media and parts. 
More efficient, working faster and better, the Polymotion machine processes bigger 

work loads more economically. 
Whether deburring, surface-honing or preplate finish is required, the versatility of 
the Polymotion Method adapts the process to the problem. 
Write for brochure which fully explains Polymotion and its varied uses 


Polymotion 


BARREL FINISHING MACHINES 






SEND SAMPLES 

of your products to the 
Polymotion research and 
experimental department 
We will process them and 
report on their suitability 
for barrel finishing. 

We also offer a_ barrel 
finishing service. 


























FOX CHEMICAL ENGINEERING WORKS LTD., 
Maybury Gardens, Willesden High Road, Willesden, N.W.10. 


Telephone: WiLlesden 620! ? 
Scottish Representative es ssesittt 


Angus and Crichton (Sales) Ltd., 203, West George Street, Glasgow, C.2. 


















metal 
RUSSELL sawing 
machines 

















The Russell Hydrofeed range 
includes : 

e Straight and angular cutting 

models ¢ Automatics ¢ Verticals 

e Special Billet cutting models 


Patented Features : 


@ Interlocking Vices — for easier 
setting ©@ Hydraulic Circuit — 
for efficient cutting sine SAW 


SHARPENING 
MACHINE 


( apac ity 


ll” to 48" blades 
S. RUSSELL & SONS LIMITED ‘HYDROFEED’ 


LEICESTER, ENGLAND COLD SAWING 
MACHINE 


futormatic 


Backed by over 40 years’ specialised experience 


bar feed 
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The C.V.A. 1A Precision Lathe is 
the result of many years of exper- Te 


ience and development providing | 
a machine capable of rapid stock | meet the 
removal, at the same time producing demand 
surface finishes to low R.M.S. Micro | for this 
Inch values and extremely close | 
tolerances. popular 
Throughout the World hundreds of I precision 
these Lathes have established them- i lathe 
selves in Toolrooms and Production \ 


Shops as the finest machines in 
their class. 





Swing over bed 125 by 30" between 
centres. Speeds up to 3100 r.p.m. 
Hydra-copy turning attachment available. 








{ 
| 
_|| E.H. JONES 1 


(MACHINE TOOLS) [| TP GARANTOOLS HOUSE, PORTSLADE 
‘ BRIGHTON - - -— SUSSEX 


Telephone HOVE 47253 Telegrams Gorantools, Portslade 














LONDON - BIRMINGHAM + EDINBURGH + MANCHESTER += BRISTOL 


Rainbow 


When replying to advertisements please mention the Journal 
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PLASTIC MOULDS 


PRESS TOOLS 






DIE-CASTING TOOLS 


SPECIAL TOOLS 


JIGS AND FIXTURES BY © 
UNIVERSAL TOOLS LTD 


TRAMWAY PATH, MITCHAM, SURREY MITcham 6111 


Sra 


HERE ARE THREE particular cleaning problems 
EXAMPLES 











INDUSTRIAL CLEANING MACHINES 


can be designed to meet your 








This tllustrauon shows a machine A power driven conveyor system is Trays carrying the work are pushed 


cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning for ball bearings. in this cleaning installation. 


small parts in baskets. 











Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 
problem. Careful study of each individual problem BRATBY for individual needs. 


Designed and Manufuctured by: 


BRATBY & HINCHLIFFE LTD. SANDFORD ST - ANCOATS - MANCHESTER 4 








Th 
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ighter Overheads 


A Ae wv = 
AS, / 
















METROVICK 


Lamps & Lighting Equipment 





METROPOLITAN-VICKERS LLECTRICAL COMPANY LTD.,, St. Paul’s Corner, St, Paul’s Churchyard, London, E,C.4. 
Mamber of the A.E.1I. Group of Companies. TGA the 


When replying to advertisements please mention the Journal 
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Ir west be... 


Durachrome treatment gives a surface 
of exceptional hardness (910/930 
Vickers Diamond) which resists 
abrasion and corrosion. Cylinders, 
shafts, rams and all heavy duty 
components have a greatly increased 
life by Durachome application of hard 
chromium. One part or production 

quantities can be treated. 
Estimates and full particulars from 


DURACHROME L? 


i = 171-177, ILDERTON RD. LONDON, S.E.I6. 


HARD Telephone: BERMONDSEY 2883-2884 
CHROMIUM 


SPECIALISTS 















(REGISTERED TRADE MARK ) 










Manufactured for use with machine 
tools up to 74 h.p. the “ Minibus ” 
system ensures maximum flexibility 
without the danger and inconvenience 
of temporary or makeshift electrical 
connections. A power take-off point 
every two feet allows machines and 
equipment to be moved and re- 
arranged cntirely at will. Ideal for 
Tool Rooms, Test Bays and Hosiery, 
Textile and Clothing factories. Avail- 
able for 3-phase, 3- and 4-wire 
supplies. 


distribution system 


Photo by courtesy of N. Corah & Sons, Ltd., Leicester P1630 


E.M.S. ELECTRICAL PRODUCTS LTD 28-32 THE BUTTS COVENTRY Tel Coventry 61091-2-3 Grams Dispatch Coventry 
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PROFILOSCOPE 


AT WORK IN THE ‘PG’ TOOLROOM 








WE INVITE YOUR ENQUIRIES FOR FINE MEASURING 
EQUIPMENT, FORM TOOLS, GAUGES & PRESS TOOLS 


PRECISION GRINDING LTD. 


MILL GREEN ROAD, MITCHAM JUNCTION, SURREY 


TELEPHONE : MITCHAM 3014-5-6 
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Here is the simple answer to your part numbering 
problems —a precision set of hardened steel type 
enabling you to make up any combination of letters 
and figures. 

Pryor Interchangeable steel type is made in seven 
sizes 1/32”, 1/16”, 3/32”, 1/8”, 3/16”, 1/4”, 3/8’’ and 
is available from stock as a complete fount (as 
illustrated) or as individual pieces and holders for 
hand or machine use. 


EDWARD PRYOR & SON LTD 


BROOM STREET - SHEFFIELD - ENGLAND 
PHONE SHEFFIELD 23161 (5 lines) 


Wuito for our new free dacniptive loaflat 





The most vital job 


in your shop 


Lubrication is the vital link that makes everything tick. The 
most modern and most ancient machine tools alike need 
correct lubrication to maintain their performance. 

Aiding you in this essential phase of machine shop maintenance 
are the GENA lutricants. They comprise seven oils of graded 
viscosity ratings and cover most requirements. Ask for 
your copy of “Machine Tool Lubrication” and you will see 

how FLETCHER MILLER lubricants can serve your 
machine shop. 


VETA - for hydraulic 
systems generally 

GENA-the machine tool 
lubricant 

ALMARINE - for all 
grease points 


Wachine Too! Lubricants 


FLETCHER MILLER LTD - ALMA MILLS - HYDE - CHESHIRE 


eal 
MTL29 
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Sentinel Electro-mechanical Unit Heads, 
operated as single or multi-station units, or 
as transfer machines, offer a wide range of 
applications for automatic batch production. 
To the production advantages of modern 
methods, Sentinel heads add tool saving, 
increased output, reliability in operation 
and adaptability to changing conditions. 


Further information on request. 


SENTINEL (SHREWSBURY) LTD 
SHREWSBURY 


Telephone: Shrewsbury 201! Grams: Sentnol! Shrewsbury 





A METAL INDUSTRIES GROUP COMPANY 





SS 16/P.1447 


When replying to advertisements please mention the Journal 
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Automatic cycle for turning to precision 
accuracy with highest surface finish. . . 
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j Vertical 
Spindle 
FINE TURNING MACHINE 





e Can be arranged with two 


SPECIFICATION 





Vertical and two Horizontal 





Maximum diameter turned . . 43” 
multi tool slides. Maximum length turned .. . 8” 
© Covered Vernier Scales for ee a ee ell 
precision setting of slides. Menimem turning depth of 
each horizontal slide ... . 2°56” 
© Air or hydraulic clamping of Speeds infinitely variable .. . | 300-3000 
work-piece and tailstock by r.p.m. 
push button control. Feeds perrev. ......... by 
SPE clos ves ae de's 24 tons 














International Machine 
Tool Exhibition, 

June 22—July 6, 1956 
Grand Hall, 

Stand Nos., 45 & 6! 


Ned 
A 





Sole Selling Ggenis 


ELGAR 





: LEA (406 
lini Litritlil 





Please send Component Drawings for 
Production Layouts and Cycle times. 


Our showrooms are only a few 
minutes from London Airport. 

















tl 





HAMPTON ROAD WEST 


Phone : 


FELTHAM 4266 


HANWORTH 


FELTHAM MIDDLESEX 


Cables & Grams : SHIPMENTS, FELTHAM 





More and more firms machining 
non-ferrous components are endorsing 
the amazing high production 
capabilities of Wadkin Radial Arm 
Routers. Production times which 
were previously calculated in hours 
have in some instances been reduced 


to minutes! In addition, this 
Wadkin, by employing cutting speeds 
up to 18,000 r.pm. ensures a 


remarkably free cutting action and 
an exceptionally smooth finish. The 
only way to appreciate the enormous 
possibilities of this machine is to see 
it in operation. May we arrange a 
demonstration preferably on your 
own components ? 


Wadkin 









Machining aircraft components in light alloy 


Photograph by courtesy of Messrs. Morfax Ltd., Mitcham 


This Wadkin Heavy Duty Radial Arm 


Router type L.Y.R. 


will machine 


practically all the aluminium light alloys 

in cast, forged or rolled forms, also brass, 
zinc, certain coppers and lead, and it is 
also suitable for many plastic materials 


Wadkin Ltd., Green Lane Works, Leicester. 







Revolutionising 





machining 

Times on 
NON-FERROUS 
METALS 


Telephone: Leicester 67114 





London Office: 


62-64 Brook Street, 


W.I. 


Telephone: MAY fair 7048-9 
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BRITISH 


STANDARD DIMENSION 
MOTORS 





British Thomson-Houston were 
among the first to manufacture 
mechanically-interchangeable 
motors conforming to B.S.2083. 
Other makers build to this spec., 
but the BTH range of totally- 
enclosed fan-cooled squirrel- 
cage motors up to 20 h.p. have 
mechanical and electrical chara- 
cteristics that are unsurpassed. 


THE BRITISH THOMSON-HOUSTON o. trp. - rucsy - ENGLAND 


Member of the AE/ group of companies A4809 


When replying to advertisements please mention the Journal 
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BRAY 


ACCESSORIES _ LIMITED 


LEICESTER PLACE, LEEDS r ¥ 


Tel: 20981/9 Grams: “‘BRAYACS LEEDS 2” 


MASS 
PRODUCTION 
OF PRECISION 
COMPONENTS 
& ASSEMBLIES 

TO FINE 
TOLERANCES 
BY 
NON-SELECTIVE 
METHODS 


The most practical plant 
for Gleaning METAL PARTS” 


A ‘Junior’ type machine supplied to a Midlands 
Motor Car Works. 


Dawson 


DE - GREASING 
MACHINES 


A Rotary Drum machine for removing swarf and 
grease from small components. 





Supplied for the washing and drying of Tractor A model ‘A’ machine, washing parts of motor 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. 


Dawson Metal Parts cleaning machines are supplied for all branches of the engineering : ‘_ rhe <5 
industry. Their chief characteristics are robustness of design, small number of working . ha > \ ee 
parts and simplicity of operation. Space only permits the illustration of four of the = 
many types of machines built for quick economical washing and drying of Metal Parts. ) e 

* 


Sole Distributors 


€é 

BS 

DRUMMOND - ASQUITH (Sales) LTD., King Edward House, New St., Birmingham F iS 
Telephone—Midland 3431 ; 


Manufacturers—DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane South, Wood- ' ah -—g 
Tel.—Cleckheaton !080 (5 lines) ford Green, Essex. Tel.—Wanstead 7777 (4 lines) 
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No foundry has done more to advance the quality of steel castings than F. H. Lloyd & Co. Ltd. 
None are more research minded or ready to adopt modern techniques and labour saving plant. 
Lloyds have invested heavily in high K.V.A. furnaces for quicker and better melting. The 
fettling tempo is speeded by Hydroblast which ensures thorough cleaning of large and intricate 
castings, powder washing that literally burns castings clean, and knock off risers. New Moulding 
equipment includes mould surface treatment for a smoother casting surface, and the 
Speedslinger, the first to be used in this country, which rams one ton of sand per minute. 

And behind the new equipment and techniques, are the men whose inherent 

skill and experience wed hand made perfection to machine made efficiency. 





SWIVEL HEAD HOUSING Drillin, s 

component, weight 42 ts dimension 1» faaOWDS — Europe’s Best Equipped Steel Foundry 
14° x 64°, cast for Boyle Bros. Drilling 

Co., Ltd, 


F. H, LLOYD & COMPANY LTD. P.O. BOX 5 JAMES BRIDGE STEEL WORKS DARLASTON PHONE JAMES BRIDGE 24¢1 


A Print for industry Led. Advertisement 











om STEINEL 


MULTI“ SPINDLE METHOD 


Greater rates of production drilling or tapping are 
easily achieved and maintained with the Steinel Adjustable 
Multi-Spindle Drilling and Tapping Machines. In addition to 
those shown the range includes models with up to 12, 16 or 
24 spindles. 

Full particulars gladly sent on request. Why not let us 
help you with your multi-hole drilling and tapping problems? 
Our wide experience is at your disposal. 

Adjustable Multi- pindle and Single Spindle Drillers and 
Tappers, and the Steinel Range of Plain and Vertical Millers 
are available for inspection at our showrooms. 


Sole Agents: 


The Institution of Production Engineers Journal 








103 LANCASTER ROAD~ LADBROKE GROVE- LONDON W.II Phone PARK 945/2 


Rainbow 





& 


| , 
| 
4 
| INTERNATIONAL 
MACHINE TOM | 
EXHIBITION 1956 
dune 22-July 6 
| Cymee tender 


FeRST FLOOR) 











WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 


A COMPLETE RANGE TO SUIT ALL DUTIES 












Telegrams: Reavell, Ipswich 


Whatever it isyou need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lt. 


IPSWICH 








Telephone Nos.: 2124-5 
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LOADING | BAY 











If you are worrying along with outdated Our engineers will be happy to discuss British MonoRail 
inefficient materials handling methods 


overhead handling 
your problems and submit a scheme in equipment is designed for the intermit- 
—get in touch with British MonoRail. line with your particular requirements. tent movement of loads up to two tons. 











Swinging jigs interlocking with Low dead weight underslung bridge cranes, interlocking with MonoRail track 
connecting tracks provide smooth layouts as required, allow accurate load positioning over wide areas and time 
saving inter shop transfer without the necessity for hook or carrier changes. 


load transfer without hook changes. 












Spur tracks connecting through switches 
provide ‘on-the-line’ storage where 
required. Sections may be incorporated 
in track layouts for weighing, lifting, 
dipping and_ finishing operations. 





Manual, power operated or automatic systems offering 
unlimited range of application can be engineered to 
meet practically all industrial handling requirements. 
If your problem is batch or bulk material transfer - 
simple or complicated — British MonoRail can handle it. 


Associated with The American MonoRail Co., 
BRITISH MONORAIL LIMITED Cleveland, Ohio, U.S.A. 
WREN WORKS : CHADDERTON -«: LANCASHIRE 





Telephone MAIn (Oldham) 6883 


When replying to advertisements please mention the Journal 














Sternol Soluble and 
Straight cutting oils can be 


used on any metal, whether | 


| 
of a ferrous or non-ferrous \ CUTTING 
OILS 


character. Being Sternol in 
quality, they prove most 


economical in the long run. 


* Free booklet $$638 lists the oil for 


each operation. 


STERNOL LTD., ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON E£.C.2 
Telephone : MONarch 3871-5 
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Would you 


let your 







five - year - 
old daughter « 
work a 


press ? 


Probably the thought sends a 
cold shiver down your spine. 
Yet fatigue and familiarity can 
make an operator as careless 
as a child. The Udal ‘Fastrip’ 
guard, synchronised for split- 
second timing, ensures absolute 
safety and does not retard pro- 
duction. Send for details today. 


If you use presses ask your- 
self these questions: 


%*% Is the guarding com- 
pletely foolproof? 

% Does it fully comply with 
official requirements? 

*% Will it retard operating 
speed? 

if the answer is not yes-yes- 


no, better get in touch with 
Udal right away. 








Interlock Works, 
Court Road, Birmingham 12 
Telephone: CALthorpe 3114 








HERE IS HOW YOU CAN SPEED UP THE 
JOB AND CUT COSTS. 


If you produce riveted assemblies where 
speed in operation and a neat appearance 
are as important as a properly formed 
rivet head — it will pay you to investigate 
T.T. Rivet Spinning machines. The wide 
range of machines available are suitable 
for cold riveting in all sizes up to }”; 
diam. mild steel It includes bench and 
floor models, air and foot operated and 
** Duplex ’’ spinners for heading both 
ends of pins for hinges, chains, etc 


Write for full details and latest literature. 


La 


RIVET SPINNING 
MACHINE 


R.S.3. VMD. AE. 4 in. Capacity. 
Air operated, cabinet base. 


Ask for a demonstration. Full tech- 
nical advisory service available. 
Samp‘es of articles would be appre- 
ciated. 


TURNER 


MACHINE TOOLS LTD 
63-68, PRINCIP ST., BIRMINGHAM, 4 


Telephone: Aston Cross 2244. 
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l THE FERRANTI SYSTEM 
| for the Electronic Control 
| of Machine Tools is de- 
| signed to solve the 
| problem of the manu- 
| facture of small quantities 
of intricate parts. It 
| enables their production 
: to be carried out 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 





*% QUICKLY 

* ACCURATELY 

* WITHOUT USING SKILLED LABOUR For further particulars write 
to Ferranti Ltd., Crewe Toll, 

* WITHOUT THE USE OF JIGS OR PATTERNS Ferry Road, Edinburgh 5. 


The Ferranti Pegasus Computer is 
a new high-speed general-purpose 
electronic digital computer of ex- 
ceptional versatility. It is suitable 
for a great variety of scientific and 
technical applications. It incor- 
porates many features which simp- 
lify the preparation of work for it. 
For lists giving details of Pegasus 
write to Computer Department, 
Moston, Manchester 10, or 
London Computer Centre, 21 
Portland Place, London, W.1. 








FERRANTI LTD 


FERRY .ROAD : EDINBURGH 5 MOSTON : MANCHESTER 10 
» London Office: KERN HOUSE, 36 KINGSWAY W.C:2 
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The master of the ocean-going liner has 
[a very real sense of responsibility when 
steaming ‘full ahead’ and there is a 
similar realistic appreciation of trust in 
the making of a YCOL sand casting. Your 
reliance on YCOL will be ‘well founded.’ 
. every care is taken through every 
phase of manufacture, in a modern 
foundry planned for the production of 

_ quality castings..... in gunmetal, 

hor bronze, £ bronze, 
aluminium bronze and aluminium alloy— 
with a reputation for purity, uniformity 
and durability. 

Ilustrated is a pump body casting. 





reliance on ycol always well founded 


WHYTE & COLLINS LTD. KELVIN WORKS FENTON STOKE-ON-TRENT] 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 





8 


@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 
_@ SAVE MAINTENANCE TIME 


AND COST 
@ ISOLATE a yy UP TO 
4 TONS PER SQ. FT 
& esnsndhe CUMBERSOME 
FLOOR FIXINGS 









Standard Size 
18” x 18"x 4° 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 





" PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON 








OF PRECISION 


SPURS 









SPIRALS 
BEVELS 

WORMS 
WHEELS 


Supplied complete 
or from customer's 
blanks. 


Our service is 
reliable and delivery 
prompt. 


RELIANCE GEAR & ENGINEERING CC 














= 












@ 20.1 VARIABLE CUTPUT 
TRANSFORMER 


@ OWLY 2ft 6ins Wide 
lfc 9Zins Deep 2ft OF ins high 


RADYNE 
@ RUGGED CAST CASE 


oldlomy 
@ VALVES RUNNING AT Sade, ee 
HALF RATING FOR LONG 
LIFE 


@ RATED TO B.S. 1799 
“ kW Bench 
Induction heater 











Full details from 





radio heaters Itd 


WOKINGHAM «+ BERKS + ENGLAND 





"Phone: Wokingham 1030 
"Grams: Radyne, Wokingham 








fz 
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ASSEMBLIES AND 
MACHINED COMPONENTS 


SPECIAL PURPOSE MACHINES 
Design and Manufacture 


WELDED FABRICATION 
SHEET METAL WORK 


PRESS WORK 


PATTERN MAKING 


ASSEMBLY JIGS AND FIXTURES 





HEAT TREATMENT & 
CASE HARDENING 





~ ELECTRO PLATING 


PRESSURE DIE CASTING 


MACHINE JIGS AND TOOLS 
Design and Manufacture 





A.|.D. & A.R.B. 
APPROVED 








Aireraft Engineering & Jigs Ltd. 


WREN WORKS -: CHADDERTON - LANCASHIRE. Telephone: MAIn (Oldham) 6883 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 








high tensile 
steel bars 





THE PARK GATE IRON & STEEL CO. LTD,, ROTHERHAM 


, TELEPHONE: ROTHERHAM 2141 (10 lines) TELEGRAMS : YORKSHIRE, PARKGATE, YORKS 
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